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L — A  Descriptive  Account  of  four  Sub^herous  SpongeSy  Ara- 
bian and  British,  with  (General  Observations.  By  H.  J. 
Caeter,  F.R.S.  ac. 

[Plates  I  &  n.] 

The  Subspherous  Sponges,  like  potatoes  in  appearance,  analo- 
gous also  in  form  to  the  Ljcoperdons,  the  large  SphdBnse,  and 
me  tuberose  Fungi,  are  not  unfrequently  present  among  the 
exuviae  of  the  sea-shore,  where,  after  having  been  freed  from 
their  original  attachments,  and  drifting  in  a  living  state  about 
the  bottom  of  the  sea  for  awhile,  they  are  at  last  landed  by  the 
waves. 

Having  specimens  of  two  species,  which  I  foimd  on  the 
south-east  coast  of  Arabia  (one  of  which  was  gathered  alive), 
and  of  two  others  found  on  the  beach  at  Bualeigh-Salterton 
(also  alive),  I  resolved,  for  the  sake  of  direct  information,  to 
examine  them  respectively ;  and  bringing  to  my  aid  Dr. 
Johnston's  work  on  the  British  Sponges  (1842),  and  Dr. 
Bowerbank's  papers  on  the  Spongiaaae,  published  successively 
in  1862  and  1864  by  the  Royal  and  Ray  Societies,  I  found  so 
much  still  left  untold  that  I  farther  resolved  to  draw  each  of 
these  sponges  themselves,  and,  placing  their  elementary  parts 
beside  them  respectively,  to  wnte  a  simple  description  also  of 
each  (that  is,  confining  myself  as  much  as  possible  to  familiar 
terms  .in  our  own  language),  and  to  follow  the  whole  by  ge- 
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neral  obseryations  showing  how  far  I  agree  and  how  far  differ 
from  the  remarks  of  mj  predecessors  on  this  portion  of  the 
Spongiadae. 

Two  of  the  species  which  I  have  fimired  and  described  are 
new,  viz.  the  Arabian  ones;  and  the  omer  two  are  common  to 
our  own  shores,  but  hitherto  very  inadequately  represented. 
Each  contrasts  m  most  respects  strongly  with  the  other,  and 
all  four  brought  together  in  this  way  seem  to  me  well  fitted 
to  convey  a  good  idea  of  the  principal  as  well  as  peculiar  fea- 
tures of  the  subspherous  Spongiadae  respectively. 

My  object  has  not  been  to  present  a  mere  description  which 
might  serve  for  a  handbook,  but  to  give  an  elaborate  account, 
with  illustrations,  of  four  of  the  most  characteristic  species  of 
the  division,  to  correct  to  a  certain  extent  what  appear  to  be 
the  errors  of  others,  and  thus  to  record,  to  the  best  of  my  abi- 
lity, descriptions  and  observations  which  might  be  relied  upon 
for  future  classification. 

In  these  descriptions  I  shall  as  much  as  possible  avoid  the 
word  "  tissue;"  for  such  is  only  shadowed  forth  in  the  sarcode 
of  the  sponge,  and,  however  much  apparent  in  its  fresh  state, 
more  or  less  subsides  into  a  glue-like  mass  on  drying,  when 
tissue  in  the  higher  developments  for  the  most  part  puts  forth 
its  most  definite,  prominent,  peculiar,  and  persistent  charac- 
ters. The  tissues  and  the  structures  of  the  sarcode,  whatever 
they  may  be,  are,  for  the  most  part,  as  it  were  in  efmhryo\  and 
we  have  nothing  to  do  with  the  naming  of  objects,  in  a  scien- 
tific point  of  view,  until  they  are  unmistakably  defined. 
Hence  such  terms  as  ovaria,  membrane,  oesophagus,  pyloric 
valve,  &c.,  in  respect  to  the  sponge,  had  better  for  the  present 
be  omitted,  whatever  their  application  hereafter  may  prove 
worth  when  such  parts  in  the  sponge  are  undeniably  iden- 
tified. 

In  the  following  descriptions,  also,  it  must  not  be  expected 
that  I  have  given  the  wnole  history  of  the  British  species, 
their  habitat,  locale,  &c.;  this  must  be  sought  for  in  the  works 
to  which  I  have  alluded,  my  desire  being  chiefly  to  contrast 
four  prominent  species  among  the  subspherous  sponges,  two 
of  which  appear  to  have  been  undescrib^,  and  the  other  two 
imsatisfactorily  illustrated. 

The  measurements  (of  course  approximative)  are  chiefly  given 
in  the  explanations  of  the  plates,  to  avoid  confiision  in  the 
text,  and  units  indicating  so  many  ISOOths  of  an  inch  or  frac- 
tions of  the  same  (unless  otherwise ,  mentioned)  have  been 
employed,  by  which  the  relative  proportion  of  the  objects  in 
size  may  be  seen  at  once,  and  the  real  size  readily  computed 
if  necessary ;  while  the  illustrations  of  the  sponges  themselves. 
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although  drawn  after  nature  as  much  aa  the  subject  would 
permit,  are  less  for  effect  than  for  efficiency,  the  microscopist 
often  having,  in  his  delineations,  to  aim  at  that  which  an 
artist  would  not  tolerate  nor  could  supply. 

Teihya  ardhica^  mihi. 

PI.  I.  figs.  1-8,  and  PI.  II.  figs.  19  &  20. 

Globular  and  free,  or  hemispherical  and  fixed.  Surface 
soft,  hispid,  reticulated,  with  the  pores  occupying  the  inter- 
stices, and  projecting  spicules  the  lines  of  reticulation,  all  more 
or  less  mattea  together  by  the  dermal  sarcode  of  the  sponge. 
Large  vents  in  more  or  less  plurality^  monticular.  Internal 
structure  radiated,  rigid,  compact,  consisting  of  a  corticular,  a 
body-,  and  a  nucleated  portion,  Corticular  portion  loose,  ill- 
defined,  consisting  of  tufts  of  spicules  matted  together  by 
dermal  sarcode.  Body  formed  of  sponge-substance  supported 
on  bundles  of  spicules  overlapping  each  other  and  radiating 
from  the  nucleus  to  the  circumference :  the  whole  permeated 
by  the  excretory  system  of  canals,  which,  branching  and  ana- 
stomosing throughout,  finally  terminate  in  the  vents  on  the 
surface  of  the  sponge.  Fleshy  portion  of  sponge-substance 
more  or  less  charged  with  minute  spherical  bodies  like  gem- 
mules.  Nucleus  globular,  consisting  of  a  more  compact  and 
dense  condition  of  the  spicules  and  sponge-substance  of  the 
body.  Spicules  of  the  surface  all  smooth  and  pointed,  con- 
sisting for  the  most  part  of  groups  of  bifid,  trifid  extended,  and 
trifid  recurved  heads,  supported  on  long  deUcate  shafts  respec- 
tively, mingled  with  the  pointed  ends  of  the  stout  spicules  of 
the  body.  Spicule  of  tne  bodv  straight,  smooth,  fusiform, 
pointed  at  each  end,  or  not  unfrequently  with  one  end  more 
or  less  abruptly  terminated  and  round.  Minute^  thread-like, 
contorted  spicules,  semicircular  and  sigmoid,  together  with 
minute  siliceous  globules,  abound  throughout  the  sponge,  but 
more  particularly  in  the  corticular  portion ;  somewhat  larger 
ones,  of  a  semielliptical  form,  with  single,  pointed,  incurved 
ends,  and  others  of  a  like  kind,  whose  shafts  consist  of  three 
curves  (of  which  the  central  is  the  largest),  with  trifid  ends, 
webbed  together  like  a  waterfowFs  foot,  and  bent  inwards,  are 
not  uncommon  in  this  sponge.  Gemmules{?)  numerous,  white, 
spherical,  in  all  sizes  of  development  up  to  the  matured  or 
largest,  which  consists  of  a  spheroidal  cell  filled  with  glo- 
bules (?)  of  refractive  matter ;  gemmule  white,  when  viewed 
by  direct  light,  but  by  transmitted  light  seen  to  be  surrounded 
by  an  equally  spherical  transparent  portion,  or  cell,  densely, 
charged  with  extremely  minute,  bacilliform  spicular  bodies. 

1* 
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Size  variable,  that  of  specimen  figured  3  inches  in  its  longest 
diameter.  Colour: — corticular  portion  grey,  body  bright 
orange,  nucleus  pink. 

Hah.  South-east  coast  of  Arabia,  opposite  the  north-east 
end  of  the  island  of  Masira.  Free  or  fixed  to  the  rocks  along 
the  shore. 

Ohs.  I  found  several  specimens  of  this  sponge  about  the 
locality  mentioned ;  some  were  floating  or  rolling  about  in  the 
land-wash,  and  others  fixed  to  the  rocks — ^the  latter  with,  and 
the  former  of  course  without,  point  of  attachment.  It  is  pro- 
bable that  those  portions  alone  float  which,  having  got  out  of 
the  water  for  a  little  time,  get  some  air  in  them,  and  that 
when  this  is  extricated  they  again  sink  to  the  bottom.  The 
sarcodal  substance  of  this  sponge  is  so  rigid  and  contrac- 
tile that,  when  aUve,  it  can  with  difficulty  be  torn  to  pieces. 
Those  on  the  rocks  appeared  to  me  to  get  more  rigid  in  pro- 
portion as  I  tried  to  get  them  off,  until  at  last  I  was  obliged 
to  apply  my  geological  hammer  and  chisel  to  them.  The 
forcible  power  of  contractility  here,  as  well  as  in  Tethya  lyn- 
XMrium^  which  I  shall  presently  describe,  may  partly  account 
for  the  compact  character  of  the  sponge-substance  after  death^ 
and  the  comparative  absence  of  the  excretory  system  of  canals 
probably  arising  therefrom,  in  both  these  species.  T.  arabka 
very  much  resembles  T,  cranium  of  our  own  shores ;  but  I 
found  no  gemmules  in  it,  like  those  figured  and  described  by 
Johnston  and  Bowerbank  respectively  as  peculiar  to  the  latter 
species ;  nor  does  the  surface  of  the  Arabian  species  agree  with 
that  oi  T.  cranium  figured  in  Johnston's  |  British  Sponges/ 
It  appears  nevertheless  to  be  the  representative  of  the  latter  on 
the  south-east  coast  of  Arabia. 

In  one  small  portion  of  the  surface  which  I  examined  there 
happened  to  be  several  stoutish  triradiate  spicules,  with  their 
rays  expanded  in  the  corticular  part,  like  those  of  Oeodia — 
showing,  by  this  occasional  occurrence,  how  such  characters 
mav  be  present  in  spcies  otherwise  distinctly  different. 

On  treatment  with  iodine,  faint  traces  of  starch  made  their 
appearance  in  the  globular  contents  of  certain  little  cells,  but 
not  of  the  gemmules,  which  turned  amber-colour. 

When  dry,  the  surfax^e  of  this  sponge  presents  a  gUstening 
asbestiform  appearance,  from  the  number  of  delicate  spicules 
which  project  beyond  the  dermal  sarcode. 

Oeodia  {Cydonium^  Gray)  arahica^  mihi.     PI.  I.  figs.  9-16. 

Globular,  free  or  fixed.  Surface  hard,  hispid,  covered  with 
a  short  hirsute  dermal  sarcode  (where  the  latter  is  not  abraded) 
densely  charged  with  minute  smooth  spicules,  beneath  which 
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are  a  number  of  dimples  or  pores  more  or  less  regularly  scat- 
tered over  the  whole  sponge,  with  here  and  there  larger  ones, 
of  the  same  appearance,  which  seem  to  be  vents.  Internal 
structure  subrsuuated,  cavernous,  consisting  of  a  cortex  and 
body,  but  no  nucleus.  Cortex  hard,  compact,  composed  of  a 
thin  but  firm  layer  of  globular  crystalloids,  apparently  in  con- 
tact with  each  other,  covered  externally  by  the  dermal  sarcode 
mentioned,  and  internally  in  communication  with  the  body, 
the  dermal  sarcode  presenting  minute  apertures  of  communi- 
cation between  the  exterior  and  interior  of  the  sponge ;  and, 
where  abraded,  that  portion  only  of  this  sarcode  which  is  usually 
stretched  across  the  pore  in  the  form  of  a  diaphragm  with 
central  circular  aperture  some  distance  below  the  surface. 
Body  formed  of  sponge-substance  supported  on  intercrossing 
stout  spicules,  which  circumferentiauy  run  into  a  zone  of 
radiating  ones  that  support  the  cortex,  and  centrically  into  a 
denser  condition,  which  is  subnuclear ;  the  whole  permeated 
by  an  excretory  system  of  wide  canals,  which,  branching  and 
•  anastomosing  throughout,  communicate  to  the  body  a  cavernous 
subradiated  structure,  finally  terminating  in  the  vents  on  the 
surface  of  the  sponge.  Spicules  of  the  dermal  sarcode  minute, 
smooth,  slightly  curved  and  pointed  at  each  end.  Globular 
crystalloids  of  the  crust  more  or  less  elliptical,  somewhat  com- 
pressed vertically,  and  presenting  an  umbilicated  depression 
on  the  proximal  side ;  found  in  every  part  of  the  sponge,  in 
all  stages  of  development,  but  chiefly  forming  the  crust.  When 
young,  consisting  of  a  minute  central  point  surrounded  by  a 
radiated  mass  of  hair-like  spicules,  which,  in  advancing  to- 
wards maturity,  become  conical  externally  and,  giving  place 
to  a  clear  general  crystallization  of  the  centre  or  body  inter- 
nally, terminate  at  last  on  the  surface  in  short,  rougn,  club- 
shaped  eminences  and  polygonal  star-like  facets  (peculiar  to 
the  umbilicated  depression  and  convexity  respectively)  sepa- 
rated from  each  other  by  shallow  fissures,  spicules  of  the 
body  large,  smooth,  fusiform,  slightly  curved  and  pointed  at 
each  end.  Spicules  of  the  zone  supporting  the  crust  all  smooth 
and  pointed ;  provided  for  the  most  part  with  trifid  extended, 
trifid  recurved,  and  triradiate  heads,  m  the  proportion  of  about 
eight  of  the  two  former  to  one  of  the  latter,  which  in  point  of 
stoutness  is  more  than  double  their  size ;  all  furnished  with 
long  pointed  shaffcs,  of  which  the  stout  triradiate  one  is  by  far 
the  snortest,  although  the  thickest.  Minute  stellate  spicules 
found  in  every  part  of  the  structure,  but  most  about  the  crust, 
inside  and  out,  consisting  of  a  variable  number  of  smooth  (?), 
straight  rays,  radiating  from  a  central  globule ;  also  some  few 
of  a  larger  kind,  in  which  the  rays  consist  of  a  number  of 
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short  conical  processes  standing  out  vertically  £rom  a  thick 
globular  body.  Size  variable ;  that  of  the  specimen  figured 
3  inches  in  diameter.  Colour :  grey  on  the  surface^  yellowish 
interiorly. 

Hob.  South-east  coast  of  Arabia,  opposite  the  north-east 
end  of  the  island  of  Masira.  Free  at  the  bottom  of  the  sea, 
whence  it  gets  landed  by  the  waves. 

Obs.  I  have  never  found  a  living  specimen  of  this  sponge, 
or  a  specimen  fixed  to  the  rocks :  my  descriptions  are  taken 
from  dried  ones  found  on  the  sea-shore,  whose  shape  never- 
theless indicates  their  free  or  floating  habit.  Pieces  of  stone 
and  coral,  however,  may  be  attached  to  this  sponge  almost 
sufficient  to  keep  it  stationary  at  the  bottom  of  the  sea;  and  in 
these  instances  it  is  observed  that  the  crust  is  always  con-^ 
tinuous  next  to  the  foreign  material,  by  which  we  learn  that  it 
must  therefore  have  been  the  dermal  sarcode  outside  the  crust 
which  attached  them  to  the  surface  of  the  sponge.  Of  course 
the  same  remark  applies  to  the  condition  under  which  portions 
of  O.  arabica  would  float  or  sink  to  the  bottom  9A  that  on  T* 
arabica,  viz.  the  presence  or  absence  of  air  in  it. 

This  species  is  closely  allied  to  Oeodia  zetlandioa  of  our 
shores ;  and  if  hereafter  it  should  be  found  that  the  dermal 
spicules  of  O.  arabica  are  of  the  same  kind  as  those  which 
impart  a  like  hirsute  character  to  O.  zetlandicaj  and  that  this 
character  in  the  latter  should  be  owing  more  to  their  presence 
than  to  the  "  projection  of  the  body-spicides  "  (which  in  G. 
arabica  are  ten  times  as  long  as  the  dermal  ones),  then  it  is 
not  improbable  that  both  will  have  to  be  regarded  as  belong- 
ing to  the  same  species.  Stellate  spicules  suso  abound  in  the 
dermal  sarcode,  but  they  are  subsidiary ;  they  are  no  more 
numerous  there  than  the  stellate  spicules  which  we  shall  pre- 
sently see  in  the  dermal  sarcode  of  Pachymattsma  Johnstoniay 
where  a  fusiform,  rough,  and  not  the  stellate  form  will  be 
found  to  be  the  dermal  spicule  in  particular.  Like  the  latter, 
whose  surface,  when  fi^sh,  is  of  a  grey  colour,  from  the  trans-^ 
lucent  state  of  the  glbbular  crystalloids  and  sponge-tissue 
when  soaked  in  water,  it  consequently  becomes  cnalky-white 
when  dry ;  and  probably,  like  Pachymatisma  also,  although 
subsequently  free,  is,  in  the  early  part  of  its  history,  fixed  in 
some  submarine  locality. 

On  comparing  the  size  of  the  pores  and  their  distance  apart 
in  G.  arabica  with  those  in  a  firesh  specimen  of  Pachymattsma 
(where  they  appear  in  other  respects  to  be  precisely  alike),  I 
find  that  the  former  are  all  much  smaller  and  much  nearer 
together  than  in  the  latter.  But  as  they  are  much  smaller 
and  much  nearer  together  in  the  dried  than  in  the  fresh  speci-* 
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mens  of  Tachymattsmay  I  infer  that  in  the  fresh  state  of  O. 
arabica  they  would  also  have  been  much  larger  and  much 
further  apart  than  in  the  dried  specimen.  This  difference  in 
size  and  oistance  therefore  arises  from  contraction ;  and  allow- 
ance should  be  made  for  it  in  viewing  the  illustration^  which 
is,  of  course,  taken  from  a  dried  specimen. 
.  On  raising  a  portion  of  the  crust  of  a  specimen  of  O.  ara^ 
bicaj  and  taking  out  a  piece  of  the  subjacent  structure  (viz. 
that  just  inside  the  trifid  heads  of  the  spicules  of  the  zone),  I 
find,  by  treatment  with  iodine,  that  it  often  contains  many 
decided  starch-granules,  whose  presence  seems  to  indicate  that 
they  were  developed  there,  and  there  in  particular,  since  the 
part  was  never  so  exposed  before  I  opened  it,  and  no  por- 
tions of  the  structure  taken  from  other  parts  of  the  sponge 
have,  under  similar  circumstances,  presented  any  trace  of  an 
amylaceous  deposit ;  nor  have  I  ever  been  able  to  find  any 
starch-granules  in  a  corresponding  position  of  the  structure  in 
Pachymatisma  Johnstonia.  The  remark  is  therefore  made  for 
what  it  may  prove  worth  hereafter. 

Tethya  {Doncttiay  Gray)  lyncuriumy  Lam. 
PL  IL  figs.  1-6. 

Globular,  almost  spherical,  fixed.  Surface  continuously  un- 
even, wartlike,  and  rigid,  except  at  the  part  of  attachment, 
which  is,  of  course,  rough  and  torn ;  consisting  of  small,  more 
or  less  circular  lobes,  with  interangular  depressions,  the  former 
presenting  the  broken  ends  of  spicules,  and  the  latter,  in  the 
recent  state  only,  the  pores  and  vents  respectively  of  the 
sponge,  which  the  cortex,  owing  to  its  powerfully  contractile 
nature,  closes  to  almost  entire  obliteration  after  death.  In- 
ternal structure  radiated,  rigid,  compact,  consisting  of  a  cortex, 
body,  and  nucleus.  Cortex  defined!,  thick,  rigid,  consisting  of 
sponge-fibre  interlacing  at  right  angles  the  spipules  of  the  body 
as  the  bundles  of  the  latter  pass  through  it,  in  an  expanded 
form,  to  the  surface ;  the  whole  so  dense  as  to  assume  the  ap<- 
pearance  of  fibro-cartilage ;  charged  with  two  forms  of  stellate 
spicular  bodies  peculiar  to  the  species.  Body  consisting  of 
sponge-substance  supported  on  stout  bundles  of  spicules  over-^ 
lapping  each  other  and  radiating  from  the  nucleus  to  the  cir- 
cumference ;  the  whole  permeated  by  the  excretory  system  of 
canals,  which,  branching  and  anastomosing  throughout,  finally 
terminate  in  the  vents  on  the  surface  of  the  sponge.  Nucleus 
large,  globular,  consisting  of  sponge-fibre  and  spicules,  all  in- 
tercrossing and  interwoven  with  each  other  so  densely  as,  like 
the  cortex,  to  present  the  appearance  of  fibro-cartilage.     Spi-^ 
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cules  of  the  body  straight,  smooth,  ftisiform  subulate — that  is, 
awl-shaped,  with  one  end  round ;  of  different  degrees  of  tenuity, 
but  prol^blj  all  subulate.  Stellate  spicules  of  two  kinds,  large 
and  small  or  minute :  large  stellate  spiexde  smooth,  consisting 
of  a  clear  globule  of  silex  more  or  less  covered  with  tubercular 
projections  supporting  a  variable  number  of  conical  pointed 
rays,  which  are  frequently  more  or  less  undulated,  ana  some- 
times bifurcated,  at  the  extremity;  situated  chiefly  at  the 
imioti  of  the  cortex  with  the  body:  mintUe  stellate  spicules 
consisting,  in  like  manner,  of  a  central  globule,  from  which 
project  a  variable  number  of  roueh  subspinous  rajrs ;  found 
m  abundance  throughout  the  whole  structure,  particxdarly  in 
the  lines  of  the  afferent  or  incurrent  (?)  canals,  and  the  outer 

J  art  of  the  cortex.     Size  of  specimen  figured  about  an  inch  in 
iameter  when  firesh.     Colour  dull  sponge-  or  amber-yellow, 
most  evident  in  the  fleshy  substance  of  the  body. 

Hob.  England,  Devon,  Budleigh-Salterton  beach.  Marine, 
place  of  growth  to  me  unknown. 

Obs.  About  three  years  since,  several  of  these  were  found 
on  the  beach  at  Budleigh-Salterton,  having  by  some  means 
been  wrenched  fix)m  their  place  of  growth  ana  thrown  up  (I 
think  in  the  autumn)  among  other  exuviae.  They  were 
brought  to  me  quite  fresh  on  the  same  day  that  they  were 
found ;  but  their  place  of  growth  is  to  me  as  yet  unknown.  I 
could  discover  no  gemmules  or  reproductive  bodies  in  them 
like  those  observed  in  Tethya  aramca ;  and  the  afferent  and 
efferent  canals  can  only  be  traced  by  placing  a  thin  vertical 
section  of  the  cortex  (after  having  been  compressed  while  dry- 
ing) in  balsam,  when  the  minute  stellate  spicules  almost  alone 
mark  their  course,  on  account  of  the  homogeneousness  of  the 
structure  and  plastic  consistence  of  its  elementary  tissues 
through  which  they  pass,  and  in  which,  on  this  account,  they 
appear  to  exist  as  mere  canalicular  excavations.  In  short,  the 
fibres  of  the  cortex  are  so  soft,  plastic,  and  delicate,  that  on 
drying  they  all  collapse  into  a  common  mass,  in  which  indi- 
vidually they  become  indistinguishable. 

It  might  be  observed  that  the  abundance  of  minute  stellate 
spicules  in  the  afferent  canals  are  for  the  purpose  of  straining 
the  water  as  it  passes  through  them  into  the  body  of  the 
sponge ;  but  it  must  be  first  proved  that  they  are  in  the  afferent 
or  incurrent,  and  not  in  the  efferent  canals,  before  this  opinion 
can  be  held ;  and  then  it  can  only  be  conjectural. 

PouJiymatisma  Johnatonia^  Bowerbank,     PI.  II,  figs.  7-18. 

Subglobular,  tuberose.  Surface  hard,  or  covered  with  a  soft 
dermal   sarcode  (where   not  abraded)  densely  charged  with 
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minute  rough  spiculeSy  beneath  which  are  a  number  of  pores 
more  or  less  regularly  scattered  oyer  the  whole  sponge,  with  here 
and  there  larger  ones  that  appear  to  be  vents.  Internal  structure 
dense,  amorphous,  without  any  appearance  of  radiation,  con- 
sisting of  a  cortex  and  body  only.  Cortex  hard,  compact,  com- 
posed of  a  thin  but  firm  layer  of  globular  crystalloids  in  juxta- 
position, covered  externally  by  tne  dermal  sarcode  mentioned, 
and  internally  in  continuous  contact  with  the  body ;  piercea 
by  conical  or  dimpled  depressions  called  "  pores,"  keeping  up 
communication  between  the  exterior  and  interior  of  the  sponge 
through  several  microscopic  apertures  in  the  dermal  sarcode 
opposite  to  them,  when  this  sarcode  has  not  been  abraded,  but 
wnere  this  has  been  the  case  presenting  a  diaphragm  of  it 
pierced  by  a  circxdar  aperture  some  distance  below  the  sur- 
face*. Body  formed  of^sponge-tissue  supported  on  intercross- 
ing spicules,  which  circumferentially  run  into  a  narrow  zone 
of  tnradiate  ones  that  support  the  crust,  the  whole  permeated 
by  the  excretory  system  of  canals,  which,  branching  and  ana- 
stomosing throughout,  communicate  to  tne  body  a  cavernous 
structure,  but  not  the  least  appearance  of  radiation ;  finally 
terminating  in  the  vents  at  the  surface  of  the  sponge.  Spicules 
of  the  dermal  sarcode  minute,  fusiform,  rough  or  subspinous. 
Globular  crystalloids  of  the  crust  for  the  most  part  elhptical, 
elongate,  somewhat  compressed  vertically,  and  presenting  an 
umbilicated  depression  on  the  proximal  side,  found  abimdantly 
in  every  stage  of  development  in  every  part  of  the  sponge, 
but  chiefly  in  the  crust,  where  they  are  packed  together  like 
ma^omy,  and  sometime^  eqnaUy  so  roW  the  calibre  of  some 
of  the  excretory  canals  for  nearly  an  inch  of  their,  course  in- 
wards. When  young,  consisting  of  a  minute  central  point 
surrounded  by  a  radiating  mass  of  hair-like  spicules,  wnich, 
in  advancing  towards  maturity,  become  conical  externally 
and,  giving  place  to  a  clear  crystallization  of  the  body  inter- 
nally, terminate  on  the  surface  in  clavate  rough  extremities  or 
polygonal  star-like  facets  (according  to  their  position  in  the  um- 
bilical depression  or  on  the  convex  surface  of  the  crystalloid), 
separated  from  each  other  by  superficial  fissures.  Spicules  of 
the  body  all  smooth  and  slightly  curved,  cylindrical  or  fusi- 
form, with^  simply  rounded  or  inflated  extremities.  Minute 
stellate  spicules  abundantly  dispersed  in  every  part  of  the 
sponge,  and  consisting  of  a  variable  number  of  conical  sub- 
spinous rays,  radiatmg  from  a  more  or  less  conspicuous 
central  point.     Size   of  specimen   figured  about  1|  inch  in 

*  That  this  diaphragm  is  a  portion  of  the  dermal  sarcode  seems  proba- 
ble,  from  the  occasional  presence  in  it  of  the  dermal  spicule. 
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longest  diameter  when  fresh.  Colour  li^ht  grey,  becoming 
darker  on  contraction  of  the  sponge  after  death. 

Hoi.  England,  Devon.  Budleigh-Salterton  beach.  Marine, 
place  of  growth  to  me  unknown. 

Obs.  I  found  three  specimens  of  this  sponge  on  the  beach 
at  Budleigh-Salterton  in  February  last,  the  largest  of  which 
is  about  3  inches  in  diameter.  They  did  not  present  any 
pedicle  of  attachment,  and  therefore  must  have  been  fireefor 
some  time  previously.  Sessile  they  are  most  probably  at  one 
time  or  other,  and  soon  cement  themselves  through  the  dermal 
sarcode  to  loose  stones  or  rocks  when  they  are  left  in  contact 
with  them  respectively.  But  they  always  fortify  themselves 
with  their  crust  first,  which  thus  as  constantly  intervenes  be- 
tween the  body  and  the  foreign  ingredient.  It  is  the  dermal 
sarcode  which  forms  the  bond  of  attachment.  Two  of  the 
specimens  were  fresh  and  Uving  when  I  found  them  on  the 
beach ;  but  of  their  original  place  of  growth  I  am  as  yet  ig- 
norant. Sometimes,  probably,  such  sponges  are  wrested  from 
their  places  of  attachment  by  the  dredges  or  trawls  of  the 
fishermen  as  they  pass  over  sandy  bottoms,  and,  when  thus 
loosened  and  brought  to  the  boat,  may  not  be  thrown  over- 
board until  some  air  has  got  into  them,  when  they  float  on  the 
surface  till  this  is  extricated,  but,  afterwards  sinking,  may  be 
drifted  at  last  by  under-currents  to  the  shore. 

It  is  to  the  microscopic  apertures  in  ihe  dermal  sarcode 
covering  the  pores  and  their  subiacent  cavities  that  Dr.  Bower- 
bank  would  apply  the  terms  ^'^ pores''  and  '^ intermarginal 
cavities"  respectively — ^points  to  which  we  will  now  more 
particularly  direct  our  attention. 

GENERAL  OBSERVATIONS. 

Pores  and  Oacules. 

To  understand  these  terms,  it  is  necessary  to  consider  them 
abstractedly.  Thus  the  young  SpongiUa  growing  from  the 
seed-like  body  may  probably  be  taken  as  typical  of  the 
whole.  It  consists  of  many  pores  and  one  oscule.  The 
former  admit  the  particles  of  food  to  the  sponge;  and  the 
undigested  portions,  having  passed  through  its  sarcodal  sub- 
stance (apparently  in  the  same  manner  and  as  easily  as 
the  undigested  particles  in  AmoebcB  axe  passed  through  its 
body,  viz.  without  cicatrix),  find  their  way  into  the  excretory 
system  of  canals  which  terminate  in  the  latter  or  single  oscule. 
And  this  system,  multiplied  over  and  over  again  as  the  mass 
increases  in  bulk,  probably  accounts  for  the  great  number  of 
pores,  together  with  the  plurality  of  oscules  presented  by  all 
the  larger  pieces  of  sponge. 
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Brfore  the  pwticles  reach  the  pores,  Aey  pass  through 
apertures  m  a  delicate  expansion  of  sarcode  wnich^  mem- 
brane-like,  covers  the  Spongillay  which  apertures  (about 
l-700th  of  an  inch  in  diameter)  are  extemporized  here  and 
there  in  this  expansion,  or  closed^  as  occasion  may  reauire. 
Again,  the  single  oscule,  which  is  supported  on  a  tuDular 
mammillaiy  projection  and  passes  througn  the  sarcodal  expan- 
sion, can  also  be  closed  or  opened  as  required  by  the  sponge. 

But  these  apertures  are  situated  in  a  substance  whidi  is  too 
delicate  and  evanescent  to  last  long  under  rough  treatment ; 
and  hence  the  term  '^  pores  "  has  been  used  by  naturalists  for 
those  superficial  cavities  which  this  sarcodal  expansion  covers 
in  the  more  solid  and  durable  parts  of  the  sponge,  viz.  those 
which  are  evident  to  the  unassisted  eye.  Hence  the  name 
"Porifera"  applied  to  the  claas  by  Dr.  Grant,  the  term 
"  oscule  "  having  only  been  used  for  the  larger  pore  which  is  the 
opening  of  the  excretory  system  of  canals.  "Vent "  has  also 
been  applied  to  the  latter,  which,  as  regards  function,  is,  of 
course,  more  suitable. 

Thus  Dr.  Johnston,  in  his  ^  British  Sponges,'  p.  196,  de- 
scribes the  surface  of  Geodia  zetlandica  as  '^  dimpled  in  some 
places,  with  numerous  pores  placed  pretty  closely  together, 
and  large  enough  to  be  visible  wim  the  naked  eye," — ^to 
which  Dr.  Bowerbank  (Brit.  Sponges,  vol.  ii.  p.  46)  objects, 
statinsr  that  ^^  These  orifices  are  not  the  pores,  but  they  are  the 
inten^arginal  cavities  which  receive  thrminute  strealrns  from 
numerous  pores  situated  immediately  above  and  within  a  short 
distance  of  them ;  the  true  pores,  perforating  the  dermal  mem- 
brane are  too  minute  to  be  visible  without  the  assistance  of 
considerable  microscopic  power."  Yet,  in  describing  Pachy^ 
matisma^  only  seven  pages  further  on  (p.  53),  the  same  author 
states : — "  In  the  living  condition  the  pores  are  not  visible  to 
the  unassisted  eye,  but  in  the  dried  state  they  are  very  dis- 
tinctly seen;"  while  at  p.  110  of  vol.  i.  we  read: — ^"  In  Pa- 
chymatisma  Johastonia^  Bowerbank,  a  British  sponge  closely 
alued  to  the  genus  Oeodm^  we  find  the  dermal  membrane 
perforated  by  innumerable  pores,  some  as  minute  as  Tw?r  i^ch 
m  diameter,  while  others  attained  the  size  of  -^^  inch." 

It  is  not  difficult  to  see  that  there  is  some  confasion  here : 
viz.  that  in  the  latter  quotation  "  pores  "  (ranging  from  Wot> 
to  Wo  ^ich  in  diameter),  which  certainly  cannot  be  distinctly 
seen  by  the  unassisted  eye,  are  stated  in  the  former  quotation, 
although  not  visible  to  "the  unassisted  eye"  in  me  living 
condition,  to  be  "  very  distinctly"  so  in  the  dried  state.' 

In  this  dilemma  I  prefer  the  prescriptive  meaning  given  to 
the  pores  by  Dr.  Johnston,  and  as  such  shall  continue  to  apply 
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it,  leaving  the  "  pores"  and  "  intermarginal  cavities  "  of  Dr. 
Bowerbank  for  subsequent  explanation. 

In  my  description  of  the  "  Ultimate  Structure  of  Spongilla  " 
(Annals,  1857,  vol.  xx.  p.  21),  I  have  shown  that  the  mem- 
brane-like sarcodal  expansion  in  which  Dr.  Bowerbank's 
^^  pores  "  are  situated,  is  composed,  like  the  rest  of  the  animal, 
01  a  congeries  of  polymorphic  sponge-cells,  and  that  thus 
these  "  pores  "  can  oe  extemporized  or  closed  in  any  part  of 
this  structure  that  occasion  may  require.  Hence  Dr.  Bower- 
bank's  term  of  '^  dermal  membrane  does  not  give  an  adequate 
idea  of  the  real  nature  of  this  development.  Indeed  it  would 
be  out  of  place,  as  it  is  out  of  character,  to  expect  in  the  ever- 
chansdns:,  polymorphic,  sarcodal  substance  of  these  primitive 
animlls^inTiing^to  ^hich  Ae  term  "membrane/ as  it  is 
used  in  anatomical  descnption  for  the  higher  animals,  could 
be  applied ;  and  it  was  on  this  account  that,  in  the  ^  Aimals ' 
of  1866, 1  proposed  the  term  "  pellicula  "  for  the  surface  of 
sarcodal  structures,  this  having  previously  been  suggested  by 
Mohl  for  the  consolidated  surface  of  material  which  has  no 
distinct  enclosing  membrane,  and  hj  Dujardin,  who  likens 
it  to  the  film  wnich  occurs  over  "  flour  paste  or  glue  when 
allowed  to  cool  in  the  air." 

I  am  aware  that  I  have  misapplied  the  term  ^^  membrane  " 
myself,  as  regards  Spongilla j  in  the  paper  to  which  I  have 
alluded;  but  that  is  no  reason  why  1  should  repeat  it  here. 
In  this  paper,  also,  I  have  used  the  term  "  apertures  "  for  the 
extemporized  holes  in  the  sarcodal  expansion  covering  the 
sponge,  and  the  terms  "  afferent "  and  "  efferent "  for  the  in- 
current  and  excurrent  systems  of  canab  respectively  which 
are  hollowed  out  in  the  parenchyma  of  the  body,  and  I  shall 
continue  to  use  these  terms  under  the  same  signification.  It 
should,  however,  be  remembered  that  while  the  efferent  canals 
form  a  distinctly  arboritic  system,  the  afferent  ones  appear  to 
be  only  passages  of  intercommumcation  between  the  exterior 
of  the  sponge  and  its  areolar  or  vacuolar  cavities,  and  between 
the  areolar  cavities  themselves.  For  the  more  ultimate  struc- 
ture of  the  parenchyma  in  SpongiUaj  see  ^  Annals,'  L  c. 

From  the  "  pores  "  (that  is  to  say,  my  "  apertures  ")  let  us 
follow  Dr.  Bowerbank  on  to  his  "intermarginal  cavities," 
which,  at  p.  101,  Brit.  Spong.  voL  i.,  are  thus  described : — 
"  They  are  in  form  very  like  a  bell  the  top  of  which  has  been 
truncated.  They  are  situated  in  the  inner  portion  of  the  der- 
mal crust,  the  large  end  of  the  cavity  being  the  distal,  and  the 
smaller  end  the  proximal  one.  The  open  mouth  or  distal  end 
of  the  cavity  is  not  immediately  beneath  the  dermal  mem- 
brane.    There  is  an  intervening  stratum  of  membranes  and 
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sarcode,  of  about  two-fifths  the  entire  thickness  of  the  dermal 
crust,  which  is  permeated  by  numerous  minute  canals,  which 
convej  the  water  inhaled  by  the  pores  to  the  expanded  distal 
extremity  of  the  cavity.  The  proximal  end  is  closed  by  a 
stout  membranous  valvular  diaphragm,  which  the  animal  nas 
the  power  of  opening  or  closing  at  its  pleasure." 

Now,  the  result  of  my  dissection  of  this  structure,  both  in 
ixeodia  and  PachymcUismaj  bein^  somewhat  different  and  more 
elaborate,  it  will  be  better  to  describe  it  in  my  own  words ; 
and  using  the  term  "  pores  "  in  the  sense  of  Dr.  Johnston,  viz. 
for  the  dimpled  depressions  of  the  surface,  it  is  perfectly  evi- 
dent that  they  are  the  orifices  of  hourglass-shapea  openings  in 
the  crust,  whose  constricted  portion  is  situate^about  midway 
between  the  external  and  internal  surfaces  of  the  latter,  as 
proved  by  their  expanded  portions  on  either  side  requiring  to 
be  scraped  off  for  a  better  observation  of  the  constricted  one. 

These  hourglass-shaped  openings  are  lined  throughout  with 
a  thin  film  of  sarcode,  which,  in  the  constricted  portion,  still 
further  reduces  the  diameter  of  this  part  by  extending  itself 
across  it  in  the  form  of  a  diaphra^  provided  with  a  central 
opening  which  is  more  or  less  spiral  inwards^  the  outer  part 
01  the  diaphragm  being  always  flat.  Moreover  the  spire, 
which  commences  in  the  aperture  of  the  diaphragm,  is  some- 
times prolonged  inwards  from  it  in  the  form  of  a  spiral  tube 
of  four  or  five  turns,  which  is  again  constricted  in  the  centre 
and  free  at  the  inner  extremity — ^thus  dipping  as  it  were  into 
the  inner  portion  of  the  hourglass  cavity.  (PI.  II.  figs.  11, 12.) 

Hence  the  aperture  through  the  diaphragm  is  more  or  less 
spirally  continued  on  on  its  inner  side. 

Inwardly  the  film  of  sarcode  lining  the  inner  portion  of 
the  hourglass  opening  of  the  crust  is  in  continuation  with  that 
lining  the  areolar  or  vacuolar  cavities  situated  at  the  circum- 
ference of  the  parenchyma  of  the  sponge,  into  one  of  which 
this  part  of  the  hourglass  opening  expands  itself ;  and  here, 
at  the  commencement  of  the  expansion,  may  be  observed  mi- 
nute apertures,  which  are  more  or  less  scattered  all  over  the 
surface  of  the  areolar  cavity.  Some  of  these  appear  to  be  in- 
tended to  keep  up  communication  between  the  adjoining  areolar 
cavities,  while  others,  viz.  those  on  the  vault  or  portion  next 
the  crust,  are  the  terminations  of  certain  canals  coming  firom 
the  surface  of  the  sponge,  to  be  hereafter  mentioned. 

Externally  the  hourglass  opening  is  covered  by  the  dermal 
sarcode  when  this  is  present,  which  is  not  always ;  for  it  is 
frequently  absent  in  parts,  having  probably  been  rubbed  off 
by  the  rolling  about  of  the  free  specimens  m  the  sand  at  the 
bottom  of  the  sea ;  but  whether  present  or  absent,  the  hour- 
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glass  cayitjr  and  its  diaphragm  remain  the  same  in  all  other 
respects. 

This  dermal  sarcode  presents  a  great  number  of  minute 
papillae  scattered  more  or  less  over  its  whole  surface^  each  of 
which  is  terminated  by  an  equally  minute  aperture,  the  latter 
frequently  more  in  appearance  than  reality,  since  a  thin  fi]Tn 
of  sarcode  is  frequently  stretched  across  it,  which,  in  its  turn, 
may  or  may  not  be  provided  with  a  central  opening,  the  pre- 
sence or  absence  of  these  openings  being  probably  fortuitous — 
that  is,  depending  on  certam  conditions  of  the  sarcode  during 
the  death  or  desiccation  of  the  sponge.    (PI.  II.  fig.  10.) 

The  papillary  apertures,  averaging  a  little  more  or  less 
than  1-lOOOth  of  an  inch  in  diameter,  are  chiefly  congregated, 
over  the  openings  of  the  hourglass-shaped  cavities  of  the  crust, 
into  distinct  areae,  each  of  which  is  more  or  less  convex  and 
presents  an  appearance  like  the  top  of  a  pepper-box  (that  is  to 
say.  a  convexity  pierced  by  the  papillary  apertures),  which  area 
itself  is  often  pui^ed  outwards  m  the  centre  also  in  a  papillary 
form,  with  an  aperture,  in  the  living  state,  probably,  at  its 
termination. 

Lastly,  the  papillary  apertures  which  are  immediately  over 
the  outer  part  of  the  hourglass-shaped  opening  in  the  crust 
lead  directly  into  this  cavity,  and  those  at  the  circumference 
of  the  area  to  minute  canals  which  pass  down  to  the  vaxdt  of 
the  areolar  cavity  (into  which  the  inner  portion  of  the  hour- 
glass-shaped opening  expands  itself),  through  the  hourglass 
opening,  but  outside  its  sarcodal  lining ;  while  the  papillary 
apertures  of  the  crust  generally  (that  is,  those  altogether  outside 
tne  areae)  lead  to  similar  canals  which  traverse  the  crust  oppo- 
site to  them,  and  also  open  within  into  the  vault  of  the  nearest 
areolar  cavity.  The  two  latter  sets  are  the  openings  of  the 
canals  to  which  I  have  alluded  when  describing  the  inner 
portion  of  the  hourglass-shaped  opening  in  the  crust. 

I  have  not  been  able  to  observe  any  apertures  opening  into 
either  portion  of  the  hourglass  cavity  through  its  sarcodal 
lining  -direct ;  and  the  minute  spicules  so  abundant  in  the 
dermal  sarcode  are  seldom  present  in  it  or  in  its  diaphragmatic 
expansion.  These  spicules  in  the  dermal  sarcode  are  fre- 
quently arranged  sponge-like  around  the  papillary  apertures — 
that  is  to  say,  after  the  manner  of  poles  supporting  a  conical 
tent. 

Thus  it  will  be  seen  that  there  are  many  points  of  difference 
between  Dr.  Bowerbank's  and  my  descriptions,  which  need 
not  be  particularized,  as  both  the  latter  are  given  above,  in 
extenso ;  and  should  ocular  demonstration  be  desired  to  confirm 
the  statements  I  have  made,  this  may  be  obtained  by  vertical 
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and  horizontal  sections  of  the  crust  in  fresh,  half,  and  wholly 
dried  specimens  respectively  of  PachymatMTna  Johnatania^ 
carefiilly  made  and  manipulated  under  the  microscope,  taking 
the  precaution  never  to  reflect  the  film  of  sarcode  wnich  lines 
the  cavities  under  examination,  as  this  at  once  destroys  all 
certainty  respecting  the  apertures  which  may  or  may  not  exist 
in  them  in  their  intact  state. 

One  point,  however,  I  would  notice,  viz.  that  I  have  not 
had  an  opportunity  of  seeing  the  aperture  in  the  diaphragm 
open  and  close  as  stated  by  Dr.  Bowerbank,  which  statement 
must  have  been  an  inference,  as  it  refers  to  a  specimen  of  Geodia 
Barrettiy  which  had  been  ^^  pickled  in  strong  salt  and  water  " 
(Phil.  Trans,  p.  1099). 

I  have  stated  that,  at  this  early  period  of  animal  develop* 
ment,  we  should  not  expect  to  find  tissues  of  the  same  kind  as 
those  in  higher  animals,  and  therefore  that  Dr.  Bowerbank's 
application  of  the  term  '^  membrane  "  to  the  dermal  sarcode  is 
not  legitimate.  But  although  the  whole  of  the  soft  substance 
of  the  sponge  on  drying  becomes  agglutinated  into  a  homo- 
geneous mass  like  glue,  there  are  frequently  many  parts  of  it 
in  the  fresh  state,  and  sometimes  in  the  dried  {ex.  gr.  the  cortex 
of  Tethya  lyncurium  &c.),  where  tissue-like  structure  faintly 
appears. 

To  deny,  therefore,  the  presence  of  tissues  in  the  sarcode  of 
the  lowest  grades  of  animal  life  is  not  theoretically  correct, 
however  much  it  may  be  desirable  to  do  so  for  practical 
purposes. 

We  cannot  see  the  elements  of  which  water  or  glass  is 
composed,  but  inference  leads  us  to  the  conclusion  that  the 
one  IS  formed  of  particles  of  matter  in  an  uncnrstallized,  and 
the  other  in  a  crystallized  condition.  Indeed,  if  we  could  see 
either  in  either  state,  there  would  be  an  end  of  all  microscopy. 

All  we  know  of  things  is  by  comparison,  and  for  practical 
pur^ses  we  discourse  of  those  characters  which  are  most 
familiar  to  our  senses ;  still  we  cannot  help  seeing  in  the  sar- 
code of  the  sponge  a  looming  of  tissues  which,  like  objects 
approaching  from  a  distance,  become  more  evident  to  us  in 
the  coarser,  more  durable,  and  more  evident  developments  of 
the  higher  animald. 

But,  to  return  to  Dr.  Bowerbank's  "  true  pores,"  which  I 
have,  in  my  description  of  the  "  Ultimate  Slaiicture  of  Spon- 
giUa  "  (Annals,  1857,  vol.  xx.  p.  21),  designated  "  apertures" 
of  the  investing  membrane.  These  I  discovered  in  1856,  while 
at  Bombay  (Annals,  Sept.  1856,  vol.  xviii.  p.  242).  The  manu- 
script was  in  the  hands  of  the  printer  in  England  in  the  month 
of  tfune,  and  the  first  part  published  in  the  ^  Annals '  on  the 
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1st  of  August.  Dr.  Bowerbank  announced  his  description  of 
those  apertures  at  the  meeting  of  the  British  Association  held 
on  the  30th  of  August ;  and  on  the  1st  of  September  appeared 
the  other  part  of  my  paper,  to  which  my  note  on  the  subject 
was  appended.  Thus,  had  the  whole  of  my  paper  been  pub- 
lished at  once,  I  should  have  preceded  Dr.  Bowerbank  in  his 
announcement  by  just  one^  month.  Yet  Dr.  Bowerbank  very 
frequently  alludes  to  his  own  announcement  both  in  the  ^  Philo- 
sophical Transactions '  and  in  the  ^  British  Sponges,'  of  1862 
and  1866  respectively,  without  ever  mentionmg  my  name  in 
connexion«with  it ;  while  my  figure  and  particular  account  of 
those  apertures,  in  the  ^  Annals  of  1857,  is  still,  I  believe,  the 
only  pubHshed  illustration  of  the  fact. 

If  it  be  assumed  that  this  reticence  arose  from  not  reading 
my  papers,  then  it  must  be  also  assumed  that  Dr.  Bowerbank 
did  not  read  what  was  published  on  his  own  special  subject, 
and,  consequently,  that  what  is  stated  in  the  ^  British  Sponges 
&c.  is  mostly  upon  his  own  ipse  dixit :  lacking,  therefore, 
authority,  it  lacks  confidence. 

It  matters  little  who  has  discovered  these  apertures,  so  long 
as  the  fact  is  made  known  to  the  public ;  but  the  suum  cuique 
should  be  a  sacred  obligation  among  individuals ;  and  nothing 
that  is  put  before  the  public  loses  by  additional  evidence. 

Globular  crystalloids. 

This  term  I  use  for  the  little  siliceous  bodies  which,  closely 
packed  together,  form  a  hard  crust  on  Geodia  and  Pachyma- 
tismaj  whether  free  or  in  contact  with  att|u;hed  pieces  of  rock 
or  coral,  and  also  sometimes  coat  the  calibre  of  the  larger  ex- 
cretory canals  of  the  latter  for  some  distance  into  the  paren- 
chyma of  the  sponge ;  so  that  they  are  evidently  accumulated 
in  those  parts  which  are  most  likely  to  come  into  contact  with 
foreiffn  obiects.  They  are  imbedded  in  living  sarcode  of  the 
ST)onie,  wLh,  a^tingis  a  plastic  bond  of  uniol  between  them, 
thus  gains  access  to  the  surface,  where  it  forms  the  dermoid 
layer,  charged,  as  before  stated,  with  minute  spicules  peculiar 
to  the  species. 

They  are  found  generally  in  a  more  matured  form  in  the 
crust,  especially  in  Pachymaiisma.  than  in  the  body  of  the 
sponge,  and,  after  fall  development,  might  be  transferred  from 
the  latter  to  the  former  probably  as  easily  and  as  naturally  as 
an  Am/Bba  discharges  its  uncugested  material  through  the 
surface  of  its  body,  viz.  without  injury.  But  being  chiefly 
confined  to  the  crust  in  Geodia  arabica^  while  they  abound 
generally  in  the  body  of  Pa/Jiymatisma  Johnstoniay  it  becomes 
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questionable  whether  the  whole  of  those  formed  in  the  cnust 
are  not  entirely  developed  there. 

Be  this  88  it  may,  they  begin  their  deyelopment,  and  for 
some  time  foUow  it^  very  much  like  the  radiated  crystalliza- 
tion of  minerals,  viz.  first  commencing  from  a  central  point, 
surrounded  hj  radiating  hair-like  spicules,  which  finally  be- 
come consolidated  into  a  globular  mass.  Here,  however,  they 
leave  the  spheroidal  or  mineral  for  the  organic  form,  and  be- 
come oval,  compressed,  provided  with  an  umbilical  depression 
in  the  centre,  and  a  surface  of  clavate  tubercles  with  more  or 
less  flat  or  conical  heads  according  to  their  position* 

It  is  remarkable  also  that,  in  the  vertical  section  caused  by 
firacture,  the  body  is  found  to  have  become  a  clear  crystalline 
solid  globule,  still  faintly  showing  the  radiated  lines  of  its  early 
structure  extending  from  the  centre  to  the  circumference  (PI.  i. 
fig.  12  a,  &  PL  II.  fig.  14  J).  On  no  occasion  have  I  been  able 
to  detect  a  central  cavity  in  any  stage  of  their  development, 
either  in  their  natural  state  or  after  having  been  exposed  to  a 
red  heat,  when  the  axial  canals  of  the  long  spicules  almost 
invariably  become  expanded,  and  indicate,  from  their  charred 
appearance,  the  presence  of  more  or  less  animal  matter.  At 
whatever  period,  even  under  these  circumstances,  the  crystal- 
loid was  broken,  whether  in  its  early  unconsolidated  hair-like 
or  in  its  subsequent  ciystalline  compact  state,  the  same  struc- 
ture was  continuous  nrom  the  centre  to  the  circumference; 
there  was  no  appearance  of  central  cavity.  Thus,  however 
much  they  resemble  the  seed-like  bodies  of  Bpongilla  in  ap- 
pearance, they  totally  difier  from  them  in  their  structure  and 
m  their  nature.  The  seed-like  body  of  SporigiUa  is  incompa- 
rably larger,  commences  as  a  simple  spherical  soft  cell,  look- 
ins:  like  a  white  speck  imbedded  m  the  spong^e,  and  finally 
iJomes  coated  wl^  its  homy  or  siUceouTspiJular  cortic/l 
coat,  as  the  case  may  be.  (Annals,  1849,  ser.  2.  vol.  iv.  pi.  3. 
fig  6 ;  and  1859,  ser.  3.  vol.  iii.  pi.  8.  fig.  3.) 

To  these  globular  crystalloids  Dr.  Bowerbank  has  applied 
the  term  "ovaria,"  stating  that,  "In  an  early  stage  they 
appear  as  a  globular  body  of  fdsiform  acerate  spicula,  radiating 
from  a  central  point  in  the  mass  "  (Phil.  Trans.  1862 ;  Brit. 
Spong.  vol.  i.  p.  141),  that  in  the  midst  of  this  central  point 
"  a  central  cavity  is  produced  in  whiqh  the  incipient  ova  very 
shortly  appear,"  that  the  inner  and  acute  terminations  of  the 
radiatmg  spicules  form  "  the  common  inner  surface  of  the 
cavity  of  the  ovarium,  which  is  now  filled  with  an  opaque 
mass  of  ova,"  that  "  a  single  conical  orifice  or  foramen  has 
also  been  produced  in  a  portion  of  the  wall,  through  which  the 
ova  axe  destined  to  be  ejected,"  and  that  this  twes  place  by 
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the  growing  again  inwards  of  the  spicules,  so  as  to  fill  up  the 
cavity  to  their  original  "  central  point "  of  departure. 

It  is  needless  to  criticise  this  deliberately  detailed  statement, 
which  is  by  no  means  borne  out  by  the  figures  intended  to 
illustrate  it,  whatever  the  bodies  may  have  been  from  which 
these  were  taken  (Brit.  Spong.  pi.  22.  fig.  327,  and  Phil. 
Trans.).  It  must  have  been  as  difficult,  one  would  think, 
to  obtain  all  this  information  with  the  microscope  as  for  a 
closed  siliceous  cavity  to  form  itself  in  the  central  point  of  a 
radiating  mass  of  spicules,  then  secrete  ova  in  its  interior, 
then  form  a  hole  for  their  exit,  and  then  close  its  cavity  up 
again  so  as  to  become  a  compact  ball  of  silex,  termed  by  the 
author  an  "  adult "  or  "  mature  ovarium  "  (!)  (Phil.  Trans.  I.e. 
p.  815 ;  Brit.  Spong.  vol.  i.  p.  143). 

Alluding  to  these  globular  crystalloids  in  PachymaMsma^ 
Dr.  Johnston,  with  his  natural  modesty  and  love  of  truthful- 
ness, observes : — "  The  bodies  which  Dr.  Bowerbank  has  de- 
scribed as  the  gemmules  of  its  crust  are,  he  writes  me,  very 
much  alike  in  structure  to  the  granules  of  the  Oeodia^  which 
he  finds  also  occur  in  the  body  of  this  sponge  as  well  as  in  the 
crust.  This  suggests  the  query  whether  the  cuticular  gra- 
nules of  Oeodia  may  not  be  truly  gemmules ;  but  I  confess 
that  to  me  it  appears  the  question  should  be  answered  in  the 
negative.  Their  position,  their  siliceous  and  crystalline  cha- 
racter, and  the  mode  of  their  aggregation,  seem  all  opposed 
to  it,  and  not  less  so  the  difference  between  them  and  the 
recognized  gemmules  of  some  Halichondrise."  (Hist.  Brit 
Sponges,  p.  202.) 

It  seems  to  me  that  if  the  globular  crystalloids  of  the  crust 
of  Oeodia  are  to  be  considered  ovaria,  the  large  stellate  bodies 
of  Tethya  lyncurium^  which  are  similarly  situated  and  very 
nearly  as  large  (bearing  the  proportion  of  6  to  8),  should  also 
have  this  distinction ;  but  these  are  called  by  Dr.  Bowerbank 
"  stellate  spicula."  (Brit.  Spong.  vol.  ii.  p.  92.) 

Again,  m  a  compound  tunicated  animal,  about  the  size  and 
shape  of  half  a  small  pea,  which,  although  probably  described 
before,  I  have  but  just  noticed  on  the  branches  of  the  fucoid 
Cystoseira  granulata^  in  juxtaposition  with  Orantia  ciliata^ 
the  mass,  which  is  of  the  whiteness  of  snow,  is  chiefly  com- 
posed of  globular  crystalloids  of  carbonate  of  lime,  presenting 
conical  points  all  over  them,  very  similar  to  fig.  13  a,  PL  1. 
This  crystalloid,  when  compared  with  that  of  Oeodia  arabica^ 
bears  the  proportion  in  diameter  of  3  to  8,  but,  although  much 
smaller  and  composed  of  carbonate  of  lime  instead  of  silex, 
has  exactly  the  radiated  mineralogical  structure  of  the  globular 
crystalloids  of  Paxihymatisma  and  Oeodia  arabica  (fig.  12,  a, 
PI.  L,  andfig.  14,  c,J,  PL  II.). 
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Now,  surely,  it  cannot  be  said  that  these  globular  crystal- 
loids, firmly  packed  in  between  the  cells  of  an  Ascidian  and 
bound  down  b^  its  general  tough  integument,  can  be  the 
"  ovaria  "  of  this  animal. 

In  short,  I  can  see  nothing  to  account  for  the  opinion  that 
the  globular  crystalloids  of  the  crust  of  Oeodia  ana  Pachyma- 
tisma  (for  they  are  both  alike)  are  "  ovaria,"  excepting  the 
undiscovered  presence  of  any  other  nropagative  form  in  the 
species,  in  which  case,  if  the  crystalloids  were  ovaria,  they 
would  demonstrate  the  fact  directly.  These  animals  do  not 
propagate  by  a  gemmule  here  and  there,  but  by  tens  of  thou- 
sands ;  and  among  all  the  crystalloids  of  these  two  sponges 
that  I  have  examined  in  all  stages  of  development,  by  fire, 
water,  fracture,  and  acid,  I  have  not  been  able  to  find  one 
with  anything  approaching  to  a  central  cavity. 

With  reference  to  the  Ascidian  mentioned,  I  might  also  here 
cursorily  state  that  it  is  almost  as  full  of  starch-granules,  dis- 
persed among  the  crystalloids,  as  would  be  an  equal  amount  of 
potato-substance.  The  conical  projections  of  the  crystalloids, 
too,  have  very  much  the  appearance  of  "  dog's  tooth  calcspar. 
as  if  structurally  developed  under  a  combination  of  animal 
and  mineral  influence. 

Reproductive  Elements. 

In  an  illustrated  paper  on  the  identity  of  the  seed-like  body 
of  Spongilla  and  the  winter-egg  of  the  freshwater  Bryozoa 
(Annals,  ser.  3.  vol.  iii.  p.  331,  1859),  I  have  endeavoured 
to  show  that  the  seed-like  bodies  of  Spongilla  are  so  nearly 
allied  in  their  structure  and  nature  to  the  winter-eggs  of  the 
so-called  freshwater  polypes  that,  for  the  present  at  least,  we 
must  regard  them  as  gemmules.  This  resemblance  was  pointed 
out  long  ago  by  Meyen  (op.  Johnston,  op.  cit.  p.  154,  footnote). 
They  are  chiefly  formed  in  the  oldest  part  of  the  structure 
(that  is,  at  the  base  of  Spongilla),  and  are  eliminated  on  the 
disintegration  of  the  mass,  which  is  more  or  less  efiected  by 
the  winds  and  the  dry  weather  to  which  it  is  exposed  after  the 
water  has  left  it  adhering  to  the  sides  of  the  tanks  and  quarry- 
pits  in  the  island  of  Bombay,  where  it  so  abundantly  grows. 
Subsequently,  when  the  tanks  become  refilled  by  "  the  rains," 
towards  the  end  of  July,  the  eliminated  seed-like  bodies  may 
be  seen  in  great  numbers,  together  with  the  winter-eggs  of  the 
freshwater  Joryozoa,  floating  about  on  the  surface  of  the  water, 
where,  after  having  become  thoroughly  soaked,  they  begin  to 
throw  out  their  sponge-like  substance,  and,  adhering  to  float- 
ing objects  on,  or  to  rocks  beneath,  the  water,  finally  grow 
there  into  new  sponges ;  while  the  seed-like  bodies  still  re- 
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maining  at  the  base  of  the  parent  chiefly  renovate  the  old 
mass — althoueh  such  is  the  nature  of  the  sarcode  of  SpongiUaj 
that  I  think  almost  any  portion  of  it,  on  becoming  thoroughly 
soaked,  even  after  drymg  for  a  whole  hot  season,  might,  under 
advantageous  circumstances,  grow  into  a  new  individual. 

With  such  properties,  then,  the  seed-like  body  seems  to  be 
more  allied  to  a  bud  than  anything  else,  and  therefore  truly  to 
deserve  the  name  of  "  gemmule." 

The  "  ciliated  gemmule,"  first  described  by  Dr.  Grant,  and 
latterly  more  at  leneth  by  M.  N.  Lieberkiihn  (Annals,  1856, 
vol.xvii.  p.  407)  as  the  "  swarm-spore,"  I  have  not  yet  had  an 
opportunity  of  seeing  either  in  the  fresh-  or  salt-water  sponges. 
But  of  its  existence  there  can  be  no  doubt :  and  if  it  had  been 
particularly  sought  after,  probably  it  would  not  have  escaped 
my  observation. 

I  have,  however,  as  will  have  been  seen,  described  and 
figured  bodies  in  Teihya  arabica  (fig.  19,  PI.  II.)  which  seem, 
under  the  circumstances,  to  be  very  much  allied  to  the  gem- 
mules  of  T.  cranium  figured  by  Dr.  Johnston.  They  are 
of  all  sizes  below  15-6000ths  of  an  inch  in  diameter,  and 
situated  in  the  fleshy  part  of  the  Teihya^  chiefly  towards  its 
base,  where  they,  by  the  aid  of  a  common  lens,  appear  in  the 
form  of  little  white  specks  scattered  plentifully  throughout  this 
substance.  The  white  speck,  however,  is  not  the  whole  of 
this  body ;  for  when  it  is  viewed  through  the  microscope  by 
transmitted  light,  it  is  seen  not  only  to  be  spherical  in  itself, 
but  also  to  be  surrounded  by  a  spherical  transparent  capsule, 
charged  with  minute  bacillary  bodies  resembling  spicules,  but 
not  siliceous,  I  think,  although  resisting  the  solvent  power  of 
nitric  acid  applied  to  them  on  the  slide.  They  may  be  albu- 
minous tubes  on  which  future  spicules  might  be  developed, 
but  are  too  minute  for  anything  but  conjecture  of  this  kind. 
On  the  other  hand,  the  spherical  nucleus  or  opaque  white  body 
itself  appears  to  be  composed  of  albumino-oleaginous  matter, 
in  some  instances  assuming  the  form  of  minute  globular  masses, 
but  for  the  most  part  so  consolidated  by  first  the  drying  ana 
then,  latterly,  the  soaking  in  spirit  and  water  of  the  sponge 
for  elementary  examination,  that  hardly  more  can  be  satisfac- 
torily stated  of  it  than  that  its  contents  appear  to  be  albumino- 
oleaginous,  and  that  these  had  a  minute  globular  structure. 

Still  there  are  these  bodies  scattered  in  great  abundance 
through  the  fleshy  portion  of  4;he  sponge;  and  they  seem  to  get 
their  capsule  developed  in  proportion  to  their  size,  so  that  at 
an  early  period  they  would  be  nothing  but  white  albuminous 
spherules. 

I  have  not  been  able  to  find  anything  like  them  in  Teihya 
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lyncurtum  or  in  Pachymattsma  Johnstonia ;  and  of  course 
they  could  not,  if  present,  be  detected  in  the  dried  state  of 
Oeodta  arabica ;  nor  has  any  one  ever  described  such  bodies 
in  either  of  these  species ;  but  gemmules  hare  been  described 
and  figured  in  Tethya  cranium  by  both  Johnston  and  Bower- 
bank,  and  therefore  it  is  interesting  to  find  something  of  the 
kind  in  the  Arabian  representative  of  this  sponge. 

Two  kinds  of  gemmules,  with  marked  difference,  have  been 
described  and  figured  by  Dr.  Bowerbank  in  T.  cranium  (Brit. 
Spong.  pi.  25,  figs.  343,  344) ;  but  when  he  adds  (vol.  ii. 
p.  87)  that  "  It  is  highly  probable  that  this  marked  difference 
m  structure  is  sexual,  and,  from  the  more  highly  developed 
condition  of  the  sedond  or  largest  form,  that  it  is  tne  female  [I] 
or  prolific  gemmule,"  it  can  only  be  noped  that  Dr.  Bower- 
bank's  illustrations  are,  as  usual,  much  better  than  his  physio- 
logical interpretations. 

We  use  me  terms  "  sperm  "  and  "  germ-cell "  for  the  male 
and  female  elements  of  the  true  or  impregnative  process  of 
generation ;  but  the  term  "  gemmule  "  stands  for  "  hud."  in 
which  no  one  has  yet  detected  more  than  a  portion  oi  the 
product  evolved  from  a  combination  of  the  male  and  female 
elements  of  generation. 

In  short,  the  true  or  impregnative  process  of  generation  in 
the  Sponge  has  not  yet  been  made  public,  even  if  ever  disco- 
vered. Lieberkiihn  (Z.  c.)  has  stated  that  he  has  seen  cells 
filled  with  spermatozoa  in  Spongilla ;  Prof.  Huxley  has  de- 
scribed and  illustrated  what  he  considers  to  be  spermatozoa  in 
an  Australian  species  of  Tethya]  and  I  have  latterly  en- 
deavoured to  throw  more  light  on  the  subject  by  pointing  out 
the  probability  that  in'the  freshwater  Ehizopoda  {e.g.i>tffluffia) 
the  nucleus  furnishes  the  sperm-^  and  some  other  part  of  the 
body  of  Difflugia  the  ^erw-cells,  which  produce  the  new  ge- 
neration (Annals,  1865,  vol.  xv.  p.  172).  But  how  far  this 
maj  be  correct  in  itself,  or  how  far  it  may  apply  to  the  gene- 
rative process  in  the  sponges,  remains  still  to  be  discovered, 
since  at  present  this  process  is  as  much  a  mystery  as  the  ge- 
nerative process  was  in  the  stipitate  Fungi  before  (Ersted  and 
Karsten  demonstrated  that  it  took  place  through  the  union  of 
male  and  female  cells  growing  out  of  the  mycelium. 

I  observe,  however,  that  much  of  the  sponge-substance  on 
the  surface  of  T.  arabica  is  charged  with  minute  nucleated  cells 
about  2-6000ths  of  an  inch  in  diameter,  frequently  grouped  to- 
gether, as  if  the  group  had  been  developed  in  one  cell — and  that 
the  substance  so  charged  is  especially  supported  on  the  rays  of 
the  trifid  spicule,  as  shown  in  fig.  20,  PI.  II.  Neither  could 
I  help  being  struck  with  their  resemblance  to  similar  nucleated 
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cells  which  I  have  found  and  described  in  the  chambers  of 
Operculina  arabica^  and  which  in  some  specimens  of  this  test 
in  my  possession  may  be  seen  (for  they  appear  to  be  the  same) 
on  their  way  out  from  the  introseptal  canals,  or  at  the  orifices 
of  holes  in  the  spire,  covered  with  a  coating  of  white  calcareous 
matter.  What  the  real  nature  of  those  supported  on  the  trifid 
spicules  of  Teihya  arabica  may  be  I  must  leave  future  ob- 
servation to  determine. 

Spicules. 

In  describing  the  spicules,  it  is  very  desirable  to  state 
whether  they  are  straight  or  curved,  as  they  maintain  this 
characteristic  feature  throughout  in  the  species  which  I  have 
described,  whatever  their  other  forms  may  be.  In  vain  we 
look  for  this  in  the  specimens  of  "  specific  description  "  pro- 
posed by  Dr.  Bowerbank  (Phil.  Trans.  1862,  p.  1132)  for 
"  adoption  by  naturalists,"  and,  of  course,  followed  in  his  in- 
dividual descriptions. 

Now  in  Teihya  arabica  and  Teihya  lyncurium^  as  may  be 
observed  by  the  illustrations  &c.,  they  are  all  straight,  whereas 
in  Oeodia  arabica  and  Pachymatisma  Johnstonia  they  are  all 
curved,  however  varied  in  other  respects. 

"Vyten  we  look  for  a  figure  of  the  spiculum  of  the  latter  in 
Dr.  Bowerbank's  illustration  of  Pachymatisma  (Phil.  Trans. 
1862,  pi.  72.  fig.  6,  and  Brit.  Spong.  fig.  353),  we  find  the  spi- 
cules there  not  only  almost  all  straight,  but  for  the  most  part 
also  pointed  at  each  end,  instead  of  being  all  curved  in  the 
shaft  and  round  or  inflated  at  the  ends ;  so  that  one  is  tempted 
to  doubt  if  it  be  a  figure  of  this  sponge. 

Agaiil,  when  we  turn  to  the  two  figures  of  Oeodia  Barretti 
in  the  Phil.  Trans,  (pi.  72.  fig.  6,  and  pi.  32.  fig.  2),  the  latter 
of  whicn  is  repeated  in  the  Brit.  Spong.  fig.  354,  we  find  fig.  2 
three  times  as  large  as  fig.  5,  and  the  "  radii  of  the  patento- 
temate  "  spicules  in  fig.  301  (Brit.  Spong.)  still  larger ;  yet 
they  are  all  set  down  as  "  x  50  linear."  Which  is  the  true 
representation?  Generally  speaking,  these  illustrations  are 
beautifully  executed ;  but  of  their  truthfulness  are  we  to  say, 
after  having  only  examined  one  or  two  of  them,  ex  uno  disce 
omnes? 

Had  Dr.  Bowerbank  drawn  these  figures  himself,  these 
mistakes  could  hardly  have  occurred ;  neither  ought  they  to 
have  come  before  the  public  so  untruthful  under  any  circum- 
stances. 

But  the  plan  throughout  pursued  by  Dr.  Bowerbank,  in  his 
description  of  the  Spongiadae,can  never  suffice  for  the  subject. 
Mere  magnified  views  of  the  elementary  parts  alone  of  objects 
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described  in  new  terms,  for  the  most  part  borrowed  from  the 
Greek,  instead  of  from  the  language  of  the  country,  which 
would  supply  nearly  all  that  is  necessary,  must  ever  prove 
more  or  less  enigmatical,  and  therefore  correspondingly  tire- 
some and  impracticable. 

We  shall  never  get  a  satisfactory  idea  of  the  Spon^adss 
until  the  species  have  been  simply  but  truthfully  figured  side 
by  side  with  their  elementary  parts,  and  as  simply  described. 
Association,  with  both,  will  then  supply  what  the  latter  certainly 
fails  to  do  separately. 

It  was  with  this  view  that  I  sent  home  to  Dr.  Bowerbank 
nearly  all  the  collection  I  made  on  the  south-east  coast  of 
Arabia,  thinking  that  he  was  about  to  accomplish  this  great 
work,  which  requires  a  master  mind  of  no  ordmary  ability  to 
produce,  and  the  confidence  of  a  bold  publisher  to  print.  But 
my  collection,  with  many  others,  are  locked  up  in  Dr.  Bower- 
bank's  El  Dorado,  which,  like  his  papers  published  successively 
by  the  Royal  and  Ray  Societies,  contain  many  good  things,  if 
one  could  only  get  at  them. 

Classification. 

A  glance  at  my  figures  will  show  that  Tethya  lyncurium 
differs  so  much  from  T.  arabica  that  it  cannot  rightly  be 
placed  in  the  same  genus  with  the  latter ;  while  T,  arabica 
IS  so  nearly  allied  to  T.  cranium  that  these  two  also  must  of 
necessity  come  together.  Hence  Dr.  J.  E.  Gray,  in  his  ar- 
rangement (Proc.  Zool.  Soc.  Lond.  May  9,  1867),  has  very 
})roperly  made  a  separate  genus,  under  the  name  "  Donatiaj 
or  jP.  lyncurium.  His  third  or  "  club-shaped  "  spicule  is  but 
a  modification  of  the  subulate  or  awl-shaped  form  common  to 
the  species. 

Again,  for  sponges  of  the  type  of  Tethya  cranium  he  has 
assigned  the  term  "  Tethya;"  and  here  my  T.  arabica  must  of 
course  come.  Thus  Donatia  and  Tethya  form  the  first  genera 
respectively  of  his  first  and  second  divisions  of  the  Tethyadae. 
Dr.  Bowerbank  places  both  under  the  eenus  Tethya, 

Under  Dr.  Gray's  Tethya  should  also  come  iny  T,  dacty- 
loidea,  described  and  figured  in  the  '  Annals '  for  January  last 
(p.  15),  which,  I  regret  to  state,  lacks  minute  detail,  from  my 
having  parted  with  the  specimen. 

The  genusPocAyma^iiwia  naturally  appears  first  in  Dr.Gray's 
family  of  GeodiadaB ;  and  my  G.  arabica^  being  closely  alhed 
to  G,  zetlandica,  under  his  third  genus,  viz.  that  termed 
"Cydonium." 

With  Dr.  Gray's  love  for  the  subject,  together  with  his  great 


24  Mr.  H.  J.  Carter  on  the  Svbspherous  Sponges. 

ability,  long  experience,  and  the  advantages  afforded  by  the 
British  Museum  for  reference  both  to  specimens  and  publica- 
tions, we  could  not  have  a  better  authority  in  point  of  classi- 
fication ;  but,  of  course,  this  must  depend  very  much  upon  the 
assertions  of  others,  which,  if  incorrect,  reflect  dishonour  upon 
those  with  whom  they  originated,  and  not  upon  the  author  of 
the  classification. 

In  offering  the  few  remarks  above  mentioned,  I  do  not  pre- 
tend to  comment  on  the  subject  generally ;  and  should  it  here- 
after be  found  that  my  Tethya  arabica  and  Qeodia  arabica  are 
one  and  the  same  respectively  with  the  T.  cranium  and  O, 
zetlandica  of  our  own  shores,  which,  on  more  careful  examina- 
tion of  the  latter,  I  do  not  think  unlikely  to  be  the  case,  it  will 
be  so  far  fortunate  that  the  species  have  been  thus  reduced, 
and  my  names  obliterated,  feeling  as  I  do  conscious  of  the 
but  too  melancholy  conclusion  eroressed  by  Raspail,  at  the 
end  of  the  preface  to  his  ^  Diet,  de  Termes  des  Sciences  Natu- 
relles,'  that  "  La  science  ne  marche  que  par  la  nouveaut^  des 
faits ;  et  la  nouveaut^  des  mots,  ou  la  rend  stationnaire  ou  bien 
la  fait  r^trograder." 

EXPLANATION  OF  PLATES  L  &  EL 

N.B.  All  the  figures  in  these  plates  are  more  or  less  diagrammatic,  for 
conyenience  of  illustration,  except  the  drawings  of  the  four  Sponges  them- 
selyeSy  which  are  delineated  after  nature. 

The  measurements  (of  course,  approximate^  are  given  in  units  indi- 
cating so  many  ISOQths  of  an  inch,  or  in  fractions  of  these,  unless  other- 
wise stated,  by  which  the  relatiye  proportions  in  size  of  the  objects  can 
be  s^en  directly,  and  the  real  ones  readily  ascertained  by  computation,  if 
desired. 

Plate  I. 

Fig,  1.  Tethya  arabica,  n.  sp.,  natural  size,  showing  the  hispid  state  of 
the  surface  and  tmree  large  yents. 

Fig.  2.  The  same,  section  to  show  internal  structure :  a,  matted  sponge- 
substance  of  surface  supported  on  the  distal  portions  of  four 
kinds  of  spiciQes  terminating  respectiyely  in  single-pointed, 
bifid  and  trifid  extended,  and  tnfid  recuryed  extremities; 
b,  sponge-substance  of  body  supported  on  bundles  of  spicules 
oyerlapping  each  other,  wmch  radiate  £rom  the  centre  to  the 
circum&rence,  and  present  between  them  the  truncated  canals 
of  the  efferent  or  excretory  system;  c,  nucleus,  confflsting  of 
densely  matted  sponge-fibre  interwoyen  with  intercrossing 
spicules. 

Fig.  3.  The  same,  portion  of  surface  magnified,  showing  reticular  arrange- 
ment of  the  lines  of  spicules  with  pores  in  the  interstices.  Seen 
only  in  the  fresh  or  undried  state. 

Fig.  4.  The  same,  forms  of  the  distal  extremities  of  the  spicules  of  the 
surface,  respectiyely,  all  smooth  and  straight :  a,  stout,  fusi- 
form, pointed  at  both  ends,  250  long  by  2^  broad  (that  is, 
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250-1800tlis  long  by  2^-1800th8  of  an  inch  broad) ;  ooeadonaUy 
pointed  only  at  the  distal  and  rounded  at  the  other  end,  awl- 
shaped  :  by  J,  slender,  bifid  and  trifid  respectiyely :  shaft  pointed, 
460  long .  b}r  1  broad ;  rays  6  lon^  by  i  broao,  all  pointed : 
c,  slender,  trifid  recurved,  shaft  pointed,  820  long  by  f  broad ; 
rays  6  long  by  \  broad,  all  pointed. 

Fig,  6.  The  same,  characteristic  spicule  of  the  body ;  straight,  smooth, 
fusiform,  pointed  at  each  end.  260  long  by  2}  brcSid :  a,  occa- 
sional spicule,  fusiform  awl-snaped,  rouna  at  one  eztromity, 
pointed  at  the  other,  or  rounded  more  or  less  at  both  ends. 
These  two  spicules  also  enter  into  the  composition  of  the  crust 

Fig.  6.  The  same ;  yery  minute  spicules  and  siliceous  globules,  most  nu- 
merous in  the  matted  structure  of  the  crust ;  we  former  like  bits 
of  thread,  sigmoid  and  semicircular  respectiyely,  more  or  less 
contorted ;  largest  sigmoid  form  l-2000th  inch  lon^  by  l-24000th 
inch  broad )  siliceous  globule  l-6000th  inch  in  diameter. 

Fig»  7.  The  same;  occasional  spicules  somewhat  larger  than  the  last, 
found  in  the  sarcode  generally :  a,  shaft  semielliptical,  incuryed 
and  pointed  hook-like  at  the  extremities,  more  or  less  contorted : 
largest  lO-GOOOths  inch  lon^ :  &,  direct,  half-lateral,  and  lateral 
yiews  respectiyely  of  a  similar  but  more  complicated  hooked 
form ;  shaft  consisting  of  three  curyes,  of  whidi  the  central  is 
the  largest ;  extremities  trifid,  rays  expanded  and  webbed  too- 
ther like  a  waterfowl's  foot,  incuryed  in  the  opposite  direction 
to  the  external  curyatures  of  the  shaft,  which  are  the  reyerse  of 
the  central  one ;  6-6000ths  inch  long. 

The  latter  is  an  intricate  form,  but  easily  understood  by 
drawing  the  curyes  &c.  in  accordance  with  the  description. 

Fig,  8.  The  same,  real  lengths  of  the  spicules  respectiyely :  a,  bifid  and 
trifid  extended ;  b,  trifid  recuryed ;  c,  boay-spicme.  (See  figs. 
4  and  5  respectiyely. 

Fig.  19  (PI.  11.) .  The  same,  form  of  gemmule  (P),  showing  nuclear, 
opaque,  or  white  portion,  endosed  in  a  transparent  capsule 
cnarged  with  extremely  minute,  bacillary,  pointed,  spiculiform 
bodies ;  4-1800ths  inch  in  diameter  \  bacillary  body  l-6000th 
inch  long. 

Fig.  20  (PI.  II.).  The  same,  trifid  spicule  of  surface,  bearing  sponge- 
substance  charged  with  nucleolated  cells ;  largest  cells  about 
I-3000th  inch  m  diameter. 

Fig.  9.  Geodia  (O/doniiimf  Qt&j)  arabtctt,  n.  sp.  (PI.  I.^,  natural  size; 
dried  specimen,  found  on  the  sea-shore,  probaoly  after  haying 
been  much  exposed  to  friction  in  the  wayes,  as  no  dermal  sar- 
code remained  upon  it ;  showing  surfEkce  uncovered  by  dermal 
sarcode,  dimpled  oyer  with  litue  pores,  and  here  and  there 
larger  ones,  probably  the  yents  (oscules)  or  terminations  of  ^e 
efierent  canals.  All  much  smaller  than  during  the  Hying  state, 
the  reduction  in  size  haying  been  produced  oy  contraction  in 
drying. 

Fig.  10.  The  same,  section  to  show  internal  structure  (taken  from  an- 
other specimen) :  a,  crust  composed  of  globular  crystalloids, 
coyerea  with  dermal  sarcode  cnarged  with  minute  spicules ; 
6,  zone  of  trifid  spicules  of  difierent  forms  supporting  the  crust ; 
c,  sponge-substance  of  the  body  supported  on  stout  curyed  fusi- 
form spicules  arranged  more  or  less  m  a  direction  radiating  from 
the  centre,  presenting  the  truncated  canals  of  the  efferent  or 
excretory  system;  d,  central  portion  more  compact  than  the 
-  refit. 
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Fig,  11.  The  same^  portion  of  snrfiBce  more  magnified :  a,  part  of  crast, 
showing  pores  uncovered  by  dermal  sarcode ;  6,  portion  covered 
with  dermal  sarcode  charged  with  minute^  smooth,  curved  fusi- 
form spicules,  pointed  at  each  end ;  c,  form  of  dermal  spicule 
more  magnified,  size  18  to  25  long  by  \  broad.  (To  compare  in 
size  with  body-spicule  (fig.  15),  which  is  ten  times  as  long.) 

For  more  details  of  the  dermal  sarcode  and  pores,  see  illustra- 
tions of  Pachymatisma  Johnstomay  PI.  II. 

jFV^.  12.  The  same,  globular  crystalloid  of  the  crust,  oval  obtuse,  com- 
pressed in  the  axis  of  tne  umbilicated  central  depression :  a,  ver- 
tical section,  showing : — the  crystalline  nature  of  the  body,  tra- 
versed by  faint  lines  radiating  from  the  centre ;  the  umbilicated 
depression  below ;  also  the  margin,  formed  of  the  davate  tuber- 
cles of  the  surface.    Size,  8  long  by  7  broad  and  6  thick. 

For  the  development  and  further  illustration  of  this  body, 
see  that  of  Pachymatisma^  PI.  11. 

Fig.  13.  The  same,  mmide  stellate  crystalloid  with  which  the  structure 
generally  is  more  or  less  charged,  particularly  towards  the  cir- 
cumference, 1  to  6-6000ths  inch  in  diameter :  a,  not  unfrequent 
form,  3  to  ll-6000ths  inch  in  diameter. 

Fig.  14.  The  same,  forms  of  distal  ends  of  the  spicules  of  the  zone  (^. 
10  h)  which  supports  the  crust,  respectively ;  all  smooth  and 
pointed ;  proportional^  magnified :  a,  robust,  triradiate )  shaft 
straight,  265  long  by  7  broad ;  rays  more  or  less  slightiy  undu- 
lated, 15  long  by  6  broad :  6,  end  view  of  head,  to  show  tri- 
radiate form,  shaft  truncated :  c,  trifid  extended,  less  robust ; 
shaft  straight,  420  long  by  8  broad ;  ray  5  lon^  by  1  broad : 
c7,  trifid  recurved,  shaft  much  the  same  as  the  last,  straight, 
370  long  by  2  broad ;  ray  5  long  by  1  broad  (these  spicules  are 
arrangea  in  groups ;  and  there  are  about  five  to  eight  of  the  more 
slender  forms,  e  and  J,  to  one  of  the  robust,  a) :  ee,  occasional 
forms. 

Fig,  15.  The  same,  characteristic  spicule  of  the  body ;  stout,  curved, 
smooth,  fusiform,  pointed  at  each  end;  size  2d5  long  by  4 broad. 

Fig,  16.  The  same,  real  lengths  of  the  spicules  respectively :  a,  trifid  ex- 
tended ;  6,  trifid  recurved ;  c,  triradiate ;  dj  body-spicules.  (See 
figs.  14  and  15  respectively.) 


Plate  XL 

Fig,  1.  Tethya  (Donatiay  Gray)  lyncurium,  Lam.,  natural  size :  a,  view  of 
exterior,  showing  locate  or  waited  surface ;  6,  vertical  section, 
showing  the  cortical  portion  pierced  by  the  expanded  bundles  of 
spicules,  which,  radiating  from  the  centre  or  nucleus,  terminate 
by  broken  extremities  on  the  sur&ce. 

JFV^.  2.  The  same,  portion  of  the  surface  more  mag^fied,  showing  by  the 
dotted  pointe  the  broken  ends  of  the  spicules  as  they  traverse 
the  wart-like  lobes,  and  the  depressions  in  the  interangular 
spaces  where  the  pores  and  vents  are  respectively  situated. 

Fig.  3.  The  same,  vertical"  section,  more  magnified,  showing : — o,  cortical 
portion  formed  of  sponge-fibre  horizontally  interwoven  with  the 
expanded  ends  of  the  bundles  of  spicules  radiating  from  the 
centre — the  whole  so  dense  as  to  assume  the  appearance  and 
consistence  of  cartilage ;  5,  sponge-substance  of  tne  body  sup- 
ported on  the  radiating  bundles  of  spicules,  which  overlap  each 
other  and  present  between  them  the  truncated  canals  of  the 
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efferent  or  excretory  system ;  e,  nucleus,  consisting  of  densely 
interwoven  sponge-fibre  and  spicules,  resembling  the  cortical 
portion  in  appearance  and  composition. 

Fig,  4.  Tne  same,  characteristic  spicule  of  the  sponge  senerally ;  straight, 
smooth,  more  or  less  lusiform,  awl-shanea;  seldom  if  ever 
pointed  at  both  ends,  although  frequently  much  attenuated; 
shorter  and  more  abruptly  terminated  on  one  side  than  on  the 
other,  the  enlarged  end  round,  sometimes  inflated.  Size,  70  to 
120  lonff  by  ^  to  2  broad :  a,  laigest,  real  length. 

The  distal  ends  of  those  spicules  which,  projecting  beyond  the 
cortical  portion,  appear  to  be  always  broken  off,  probably  do  not 
differ  from  the  one  just  described,  as  no  other  form  of  long  spi- 
cule than  this  is  to  be  found  in  any  other  part  of  the  sponge. 

Fig,  6.  The  same,  large  stellate  crystalloid,  more  or  less  scattered  through- 
out the  structure,  but  most  numerous  at  the  point  of  contact 
between  the  cortical  and  body  portions ;  rays  more  or  less  in 
number,  often  undulated,  and  sometimes  bifid  at  the  extremities. 
Total  diameter  1  to  6 ;  central  globule  or  body  of  largest  2  in 
diameter;  ray  2  long;  body  and  rays  all  smooth,  clear,  and 
crystalline. 

Fig,  6.  The  same,  minute  stellate  crystalloid,  relatively  magnified,  to 
compare  with  the  foregoing ;  2  to  4-6000ths  inch  in  diameter : 
a,  more  magnified  view ;  6,  ray  still  more  magnified,  to  show  its 
rough  spinous  surface. 

Fig,  7.  Fiachymatisma  Johnstonia,  Bowerbank  (PI.  11.),  natural  size  of 
specimen:  0,  view  of  the  exterior,  showing  pores  and  large 
vents ;  b,  section  through  the  centre,  showing  thickness  of  crust 
and  cut  portions  of  the  efferent  or  excretory  system  of  canals. 
Structure  amorphous,  massive ;  centre  imdistinguishable. 

Fig,  8.  The  same,  section  of  interior,  more  magnified,  to  show  the  cha- 
racter of  the  efferent  system  of  canals. 

Fig.  9.  The  same,  portion  of  surface  niore  magnified :  a,  part  of  crust 
uncovered  dv  dermal  sarcode,  showing  the  pores  only ;  pores 
l-24th  inch  m  diameter  and  about  l-12th  inch  apart,  but  slightly 
variable  both  in  size  and  proximity :  6,  portion  covered  witn 
dermal  sarcode,  charged  with  the  minute,  rough,  fusiform  spi- 
cules peculiar  to  the  species;  pores  beneath  faintly,  if  at  all,  seen 
in  the  fresh  state. 

Fig,  10.  The  same,  portion  of  the  surface  covered  by  the  dermal  sarcode, 
greatly  magnified,  showing  the  papillary  apertures  of  the  afferent 
or  incurrent  canals  dispersed  over  it  generally,  but  more  parti- 
cularly over  the  area  covering  the  pore,  which  is  situated  m  the 
centre,  averaging  about  l-32nd  part  of  an  inch  in  diameter; 
papillary  aperture  about  l-900th  inch  in  diameter,  but  slightly 
variable  in  size. 

Fig,  11.  The  same,  pore  greatly  magnified,  surrounded  by  the  globular 
ciystalloids  of  the  crust,  showing : — a,  the  diaphragmatic  exten- 
sion of  the  sarcodal  lining,  and  b,  its  central  opening;  the  former 
very  variable^  10  to  25  in  diameter,  and  the  latter  more  constant, 
averaging  6  m  diameter. 

Fig,  12.  The  same,  vertical  section  of  pore,  showing  hourglass-shaped 
cavity  covered  in  externally  with  dermal  sarcode  and  openmg 
below  into  one  of  the  areolar  cavities  at  the  circumference  of 
the  sponge :  a,  external  chamber  of  hourglass  cavity ;  6,  internal 
chamber,  opening  into  areolar  cavity;  c,  dermal  sarcode  sur- 
mounted by  papillary  apertures ;  d,  diaphragm  of  pore ;  e,  spiral 
opening  in  the  same,  more  or  less  extended,  out  in  this  instance 
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carried  inwards  for  four  or  fiye  coils  in  a  tubular  form,  con- 
stricted in  the  middle. 

Fig.  18.  The  same,  mafifnified  yiew  of  dennal  spicule,  2  to  5-6000ths 
long  by  l-6000th  inch  broad :  a,  more  magnified  view,  to  show 
rough,  subspinous  or  tuberculous  character. 

Fig,  14.  The  same :  a,  globular  crystalloid  of  the  crust,  elliptical,  com- 
pressed in  the  direction  of  the  axis  of  the  umbilicated  depres- 
sion in  the  centre :  5,  yertical  firacture,  showing  the  dear  crys- 
talline nature  of  the  body,  trayersed  by  faint  lines  radiating  m>m 
the  centre,  the  umbilicated  depression  below,  also  the  margin 
formed  of  the  dayate  tubercles  of  the  surface ;  size  8  long  by 
4  broad  and  6  thick :  c,  early  form,  showing  hairlike  appearance 
of  spicules  radiating  from  the  centre ;  size  2-6000ths  inch  in 
diameter :  d^  more  adyanced  stage,  portion  of  surfiace  to  show  the 
conical  form  assumed  by  the  ends  of  the  now  half-coherent, 
hairlike,  radiating  spicules :  e^  fiilly  deyeloped  state,  portion  of 
surface  to  show  its  star-like  &cetted  form. 

Fig,  15.  The  same,  mmute  stellate  spicule,  more  or  less  scattered  through- 
out the  whole  structure ;  rays  yariable  in  number,  subspinous ; 
total  diameter  of  largest  forms  12-6(XX)ths  inch ;  central  globule 
1  to  2-6000th6  inch  in  diameter;  ray  6  to  12-6000t&  inch 
long :  a,  more  magnified  yiew  of  the  ray,  to  show  its  spinous 
character. 

Fig,  16.  The  same,  triradiate  spicule  supporting  the  crust,  shaft  and  rays 
all  pointed :  a,  terminal  yiew  of  same,  with  shaft  truncated ; 

5,  another  form,  with  rays  and  shaft  fldl  rounded  or  inflated  at 
extremities.  This  spicule  in  Pachymatiama  is  subject  to  great 
yariation  in  eyery  respect. 

Fig,  17.  The  same,  characteristic  spicules  of  the  body :  a,  more  slender 
form ;  h^  real  length.  These  are  all  cunrea,  smooth,  more  or 
less  cylmdrical  or  fusiform,  with  round  or  inflated  extremities, 
seldom  if  eyer  pointed ;  longest  about  85  by  2.  They  are  also 
subject  to  great  yariation  based  upon  the  form  giyen. 

Fig,  18.  The  same,  extreme  yarieties  of  spicules :  a,  early  stage  of  globular 
crystalloids  with  spicule  projectmgfrom  umbilicated  depression; 

6,  elliptical  form  of  long  spicule ;  c,  dub-shaped  form ;  d^  hour- 
glass form. 

For  the  description  of  figs.  19  and  20,  see  Explanation  to  PI.  I. 

[I  could  have  wished  that  the  lines  of  the  spicules  in  figs. 
15  and  17  of  Plates  I.  and  II.  respectively  had  been  more 
even.  But  /  am  content ;  for  the  hand  which  did  them  is 
now  paralysed  in  death,  although  others,  without  this  expla- 
nation, might  be  dissatisfied,  from  want  of  association.  They 
were  tne  last  efforts  of  the  long  and  usefxd  career  of  one  who 
has  heretofore  etched  my  drawings,  as  well  as,  probably,  those 
of  many  others,  with  an  ability  and  accuracy  which,  as  in 
the  present  instance,  with  the  exceptions  mentioned,  left  no- 
thing to  be  reasonably  desired.] 
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II. — Note  on  an  Ahiopid^  a  Parante  of  Cydippe  densa^ 
Forskal.  By  Edwakd  BENfi  CLAPARfeDE,  Professor  of 
Comparative  Anatomy  in  the  Academy  of  Geneva,  and 
Paul  Panceri,  Professor  of  Comparative  Anatomy  m  the 
Royal  University  of  Naples*. 

[Plate  v.] 

The  authors,  having  made  in  the  month  of  March  last  obser- 
vations on  the  same  subject,  which  agree  and  are  mutually 
complementary,  have  determined  to  publish  them  in  conjunc- 
tion, and  prior  to  other  works,  in  order  to  make  known  sooner 
the  first  and  perhaps  the  only  observations  that  have  been 
made  on  the  metamorphosis  of  the  Alciop(B'\^  and  to  illustrate 
this  case  of  endoparasitism,  singular  among  the  Annelida  :(• 

Among  the  many  deep-sea  animals  which  the  currents 
bring  into  the  Gulf  of  Naples,  and  which  delight  as  well  the 
resident  naturalists  as  those  who  resort  to  these  shores  from 
distant  countries,  one  of  the  numerous  and  elegant  forms 
of  the  Beroids  is  a  Pleurobranch,  corresponding,  as  we  think, 
to  the  Cydippe  densa  of  Forsk&l,  better  described  by  Gegen- 
baur  under  the  more  recent  name  of  G.  Jiormiphora%.  In 
some  individuals  of  this  species,  obtained  at  different  periods, 
there  were  visible  within  the  gelatinous  mass,  and  also  towards 
the  outer  surface  of  the  body,  some  white  corpuscles,  which  at 
first  sight  we  took  for  those  larvae  of  Distomay  with  the  tail 
armed,  which  have  been  described  by  G.  Miiller  ||  as  Cercaria 
setiferay  and  subsequently  by  Graeffe  as  C.  thaumantuUis'^j 

*  Translated  and  kindly  communicated  by  A.  H.  Haliday,  A.M.,  from 
the  'Memorie  della  Sodeta  Italiana  di  Scienze  naturali,'  tomo  iii.  No.  4. 
Milan,  1867. 

t  An  Alciope  larva  seems  to  have  been  seen  by  Leuckart  (Arch.  f. 
NatuT^.  xzi.  1865) ;  but,  to  judge  from  the  figure,  we  ar^  inclined  to 
think  it  may  have  been  a  young  animal  in  the  act  of  reproducing  the 
posterior  extremity  of  the  body. 

X  As  ectoparasitic  or  sedentary  Annelida  may  be  considered  (besides  a 
great  number  of  Hirudined)  the  Stylaria  and  the  Chatogaster  of  Lym- 
fUBUs  and  other  Naids,  as  also  the  Amphinomid  discovered  by  Fritz  Miiller 
in  the  cavily  of  the  shell  of  I^fp^  anaiifera,  and  referred  to  by  him  in  his 
essay  'Fur  barwin,'  1864,  pp.  29, 30 ;  to  which  we  have  now  to  add  the 
Myzostomum  of  Comatula,  according  to  what  Mecznikow  has  published 
concerning  its  development  and  its  position  among  the  Annelida  (Zeitschr. 
1  wissensch.  Zoolc^e,  Bd.  xvi.  1866). 

§  Studien  iib.  Organisat.  il  Systematik  der  Otenophoren  (Arch.  f. 
Naturg.  Bd.  xxii.  18o6).  [=  Cyckppe  plumosa,  SarB,^ Horrmphora  piu^ 
mosa,  Agassiz. — Note  Iw  Tb.] 

II  XJeMr  eine  eigenm.  Wurmlarve  (Arch.  f.  Anatomie  u.  Physioloffie, 
1860^p.  497^. 

%  Beobacnt.  lib.  Eadiat.  u.  Wiirmer  in  Nizza  (Denkschr.  der  Schweiz. 
Naturf.  Gesellschaft,  Bd.  zvii.  1868). 

For  further  details  about  these  larvsd,  see  ClaparMe,  Beobacht.  ub. 
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and  which  commonljy  and  sometimes  in  mxiltitudes^  inhabit 
the  external  surface  of  nearly  all  the  Acalephse  of  the  ocean 
and  the  Mediterranean;  but  the  coexistence  of  others  of  a 
larger  size,  and  the  presence  of  minute  Annelida  in  the  sto- 
mach, have  led  us,  with  the  help  of  direct  observations,  to  the 
conviction  that  all  these  parasites  are  larvae  of  Annelida,  which 
the  development  and  pigment  of  the  eyes  early  indicated  to 
belong  to  tne  family  of  the  Alciopids. 

The  smallest  of  these  larvae,  which  we  will  call  the  first 
stage,  and  which  scarcely  attain  the  length  of  1  miUim.,  have 
the  head  not  yet  distinct  from  the  rest  of  the  body,  and  with- 
out any  vestige  of  appendages.  The  eyes  are  not  protuberant, 
but  represented  by  a  small  crystalline  lens,  nearly  spherical, 
posterior  to  which  and  in  the  interior  is  seen  a  layer  of  pig- 
ment. The  body,  elongated  and  with  scattered  pigmentary 
spots,  has  no  incucation  of  the  division  into  segments,  except 
in  the  presence  of  three  pairs  of  conical  feet,  having  each  two 
short  projecting  setae:  vibratory  cilia  were  observed  in  two 
tracts — ^from  the  mouth  to  the  middle  of  the  abdominal  surface, 
and  again  in  the  extreme  posterior  region.  The  opening  of 
the  mouth  has  the  form  of  a  simple  fissure,  to  which  succeeds 
a  muscxdar  tube,  then  a  spacious  gastric  sac,  open  behind. 

In  the  larvae  which  we  call  the  second  stage,  the  head 
acquires  a  greater  development ;  the  gygs  become  prominent, 
and,  in  addition  to  the  crystaUine  ana  the  layer  of  pigment, 
show  a  ring  which  defines  their  outline.  The  oral  segment  has 
now  become  apparent,  furnished  with  two  rudimentarjr  appen- 
dages; and  the  tube  now  becomes  gradually  exsertile  firom 
the  mouth.  The  body  is  more  elongated,  has  lost  the  cilia, 
and,  besides  the  three  rings  furnished  with  setigerous  feet, 
shows  the  outlines  of  the  consecutive  segments. 

The  larv«e  in  the  third  stage  attain  the  length  of  2-3  millims.; 
and  the  largest  of  them  have  four  tubercles,  which  are  the 
first  vestiges  of  the  antennae.  The  eye  is  further  increased  in 
volume,  and  the  choroid  is  gradually  acquiring  pigment  in  its 
posterior  segment.     The  other  feet,  additional  to  the  three 

Srimitive  pairs,  become  furnished  with  setae,  and  are  gradually 
eveloped,  so  that  sixteen  segments  or  more  may  now  be 
counted,  the  anterior  ones  possessing  prominences  and  pig- 
mentary spots,  representing  respectively  the  cirrus  and  the 
tubercles  of  the  dorsal  region  in  its  more  advanced  stage. 


Anatomie  u.  Entwicklunff  wirbelloser  Thiere  an  der  Kiiste  von  Nor- 
mandie^  1863,  p.  12,  and  the  inyestigations  on  the  same  subject  by  Prof. 
A.  Costa  (Renaiconto  d.  R.  Accad.  d.  Sc.  Fisiche  e  Matematiche  di  Napoli. 
fasc.  4,  Aprile  1864). 
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The  cirri  of  the  feet  and  the  spots  become  more  conspicuous 
in  the  next  or  fourth  stage,  in  which  the  antennas  are  better 
marked,  the  eyes  enlarged,  the  number  of  segments  increased 
to  nineteen,  and  the  body  attains  the  length  of  4  millims. 

But  it  is  in  the  fifth  stage  that  the  structure  of  the  eyes  is 
best  seen,  as  they  now  appear  surrounded  by  several  layers  of 
cells,  the  nuclei  of  which  are  easily  rendered  visible  by  means 
of  an  ammoniacal  solution  of  carmine,  and  which  are  probably 
of  nervous  matter,  composing  as  they  do  that  layer  external 
to  the  choroid  which  exists,  as  is  known,  in  the  adult  Alciope 
as  well  as  in  many  Mollusca,  the  Cephalopoda  and  Heteropooa 
for  instance,  in  which  the  gangliary  portion  of  the  retina  is 
seen  posterior  to  the  choroid.  It  is  in  this  stage  (distinguished 
farther  by  the  appearance  of  the  capillary  setae)  that  we  were 
enabled  to  distmguish  the  dorsal  vessel  with  the  perfectly 
transparent  blood. 

In  the  sixth  stage,  the  four  antennae  are  still  more  produced, 
and  the  choroid  appears  completely  lined  with  pigment,  ana 
composed  of  grains  disposed  m  perfectly  regular  series.  Be- 
sides the  nervous  layer  composed  of  cells  of  which  we  have 
spoken,  another  layer  is  visible,  exterior  to  this,  surrounding 
the  entire  bulb,  which,  though  composed  of  cells  resembling 
those  of  the  nervous  matter,  is  analogically  to  be  considered 
a  sclerotic.  The  crystalline  is  evidently  enlarged,  and  beyond 
the  nucleus  presents  the  appearance  of  stratification.  The 
larvaB  in  this  stage  measure  5  millims.  in  length,  and  have 
from  twenty  to  thirty  segments.     The  feet  of  the  first  three 

f)airs,  which  evidently  correspond  to  the  original  feet  of  the 
arva  in  its  first  stage,  appear  smaller  than  the  rest,  and  con- 
sist of  a  stump,  deprived  of  the  setae  and  sheathing  fine  acicular 
darts,  and  of  two  cirri,  the  dorsal  one  conical,  the  ventral  short 
and  broader  in  proportion.  The  other  feet  have  become  more 
developed ;  they  are  conical,  with  a  dorsal  cirrus  in  the  form 
of  a  pedunculated  oval  plate,  and  a  smaller  ventral  cirrus,  be- 
sides a  dorsal  tubercle  with  scattered  pigment-cells,  the  rami- 
fications of  which  are  interlaced  in  an  intricate  manner.  The 
setae  are  of  two  sorts, — ^the  first  numerous,  capillary,  simple, 
flexible ;  the  others  larger,  one  of  them  projecting  a  little  from 
the  foot,  with  a  surface  armed  with  very  delicate  spinules, 
while  the  other,  of  similar  structure,  remams  concealed  in  the 
interior  of  the  foot,  like  a  dart  with  the  point  only  a  Uttle  ex- 
serted*. 

*  Seise  and  a  surface  beset  with  very  minute  spines  have  been  described 
by  one  of  the  authors  in  a  larva  of  a  Dorsibranch,  as  j^et  undetermined, 
which  has  some  points  of  analogy  to  the  one  in  question  (ClaparMe, 
Beobacht.  t.  vi.  p.  77). 
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The  larvas  of  the  most  advanced  stage  which  we  have  ob- 
served are  a  centimetre  lone,  with  about  thirty-six  segments. 
The  upper  antennae  are  elongated  and  somewhat  porrected^ 
while  the  lower  ones  retain  the  form  of  tubercles.  The  eyes, 
now  more  amply  developed,  have  the  form  which  they  exhibit 
in  the  adult  Alcwpe,  and,  in  conjunction  with  the  lobes  of  the 
head,  have  the  faculty  of  executing  movements  which  change 
the  toection  of  their  axis.  Except  the  hindmost  pairs,  which 
still  want  them,  the  feet  are  formshed  with  setae,  as  has  been 
stated  already,  and  as  is  shown  in  the  figures. 

In  all  these  larvae,  besides  the  pigmentary  spots  of  the  dorsal 
tubercles,  there  are  also  pigment-cells,  more  or  less  dark  in 
colour,  with  fine  ramifications,  in  the  tegument  of  the  head  and 
of  the  dorsal  portion  of  the  segments ;  but  these  have  not, 
except  in  the  first  stage  of  the  larvae,  the  regular  arrangement 
usual  in  the  larvae  of  other  Annelida. 

The  larvae  from  5  to  10  millims.  lone  we  have  found  in  the 
stomach  of  the  Gydippe ;  and  we  shomd  have  been  inclined 
to  consider  them  to  nave  been  accidentally  introduced,  or  as 
the  food  of  the  Cydippej  if  we  had  not  obtained  the  others, 
of  smaller  size,  from  the  external  tissues  of  the  animal.  This 
seems  to  establish  that  they  are  parasites,  inhabiting  probably 
the  gastrovascular  canals.  Hence  it  seems  to  us  a  reasonable 
supposition  that  the  eggs,  detached  from  the  dorsal  tubercles 
of  the  mother,  to  which  they  appear  constantly  to  adhere  for  a 
certain  period  in  the  AlctopCy  as  is  proved  to  be  the  case  with 
other  Annelida,  are  then  swallowed  by  the  Gydippe,  and  pass, 
alonff  with  the  serochyme,  by  means  of  the  four  principal 
canals  which  branch  off  from  the  bottom  of  the  stomach,  into 
the  pleural  canals,  and  from  them  into  the  smaller  ones, 
whence,  as  the  growth  of  the  larva  goes  on,  they  find  their 
way  back  into  the  larger  canals  and  the  stomach,  out  of  which 
they  may  easily  escape  or  be  expelled.  Yet  another  hypothesis 
may  be  considered — ^that  the  eggs  are  developed  at  large  in 
the  water,  and  that  the  swimming  larva  penetrates  into  the 
Cydippe--~on  which  supposition  the  cilia  may  be  regarded  as 
the  instruments  of  locomotion.  But,  in  either  case  equally, 
whether  the  eggs  are  hatched  in  the  body  of  the  Oydippe  or 
out  of  this,  as  me  cilia  of  the  hexapod  larvae  are  few  and  soon 
disappear  entirely,  both  these  circumstances  attest  the  parasitic 
habits  of  the  larvae.  The  prolonged  existence  of  these  organs 
in  swimming  larvae,  and  their  persistence  in  some  parts  of  a 
great  number  of  adult  Annelida,  and  even  of  some  adult  ani- 
mals of  the  same  family  to  which  our  larvae  belong,  corrobo- 
rate the  importance  of  this  character,  which  is  intimately 
related  to  the  particular  mode  of  life  which  we  have  describea. 
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No  doubt  it  will  have  seemed  strange  to  the  readers  of  the 
title  of  this  Note  that  deep-sea  Annelida^  with  eyes  so  well 
developed  and  with  natatory  organs,  should  pass  through  a 
stage  as  parasites,  which  might  have  been  more  readily  ad- 
mitted in  the  case  of  Annelida  shapeless,  blind,  and  degraded; 
and  yet  it  seems  to  us  very  evident  that  the  larvae  we  have 
described,  and  perhaps  those  of  other  Alciopids  also,  present 
this  condition  of  temporary  endoparasitism  lor  this  very  end, 
that  the  eyes  and  feet,  under  such  circumstances,  may  have 
time  and  the  conditions  favourable  to  their  development  and 
growth. 

In  conclusion,  it  may  be  demanded  to  what  form  of  the 
Alciopids  these  larvae  are  to  be  referred.  In  the  most  advanced 
stage  to  which  we  have  traced  them,  they  cannot  be  assigned 
to  any  known  genus :  but  whether  the  tentacles  of  the  oral 
segment  continue  short  or  are  lengthened  in  the  progress  of 
development,  we  shall  have  a  new  genus,  characterized  prin- 
cipally by  the  four  antennae,  the  two  tentacles  of  the  oral  seg- 
ment, and  by  the  difference  of  structure  of  the  first  three  pairs 
of  feet  from  the  rest,  as  well  as  by  other  characters  of  generic 
value,  which  may  be  gathered  from  .the  description  we  have 
given.  The  subjects  being  larvae,  and  not  adult  animals,  we 
cannot  at  present  give  a  complete  and  positive  character; 
nevertheless,  being  convinced  that  the  genus  is  new,  we  pro- 
pose to  distinguish  our  Annelid  by  the  name  of  Ahiopina pa- 
rasitica. 

Subsequently  to  these  studies  of  ours,  Herr  Buchholtz,  of  the 
University  of  Grreifswald,  having  observed,  at  Naples  also,  in 
the  month  of  May,  similar  larvae  in  the  same  Vydippe^  on 
collating  these  with  ours,  has  found  that  they  are  of  the  same 
eenus,  but  differ  as  to  the  number  of  the  large  setae,  which  are 
four  instead  of  two,  and  not  muricated,  accompanied  by  a 
dart.  These  observations,  while  they  confirm  our  suspicion 
that  there  are  other  kinds  of  Alciopids  which  resemble  that 
described  by  us  in  the  mode  of  life  at  first,  present  a  new 
incitement  to  further  investigations  of  the  subject. . 


EXPLANATION  OF  PLATE  V. 

j%.  1.  Cydiippe  densoj  Forskfl,  with  parasitic  larvsB  inside.    The  stomach 

and  principal  gastroyascular  canals  injected. 
F^s.  2,  By  4.  Ciliated  larvee,  first  sta^.   Natural  length  1  milHm. 
Ftp,  5.  Larvte,  second  stage ;  the  ciha  gone. 
Figs,  6,  7.  LarvsB,  third  stage,  in  which  the  antennas  begin  to  appear  and 

the  feet  acquire  greater  development.    Nat.  length  2-3  millims. 
jFI^.  8.  Larva^  fourth  stage,  with  the  development  of  the  antennie,  eyes, 

and  feet  more  advanced.    Nat.  length  4  millims. 
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Fig,  9.  Lanrsy  fifth  stage;  the  dcnaal  veasd  and  the  flexiUe  aetss  have 

made  their  appearance. 
Fig,  10.  Larva,  sixth  stage :  the  three  original  pairs  of  larval  feet  have  lost 

the  setsB ;  the  others  are  fumianed  with  two  sorts  of  setee.  Nat. 

length  6  millims. 
Fig,  11.  Larvai  seventh  stage^  in  which  the  upper  pair  of  antennie  are 

more  developed.    Kat.  length  10  millims.    The  tuhe  is  repre- 
sented in  the  act  of  emerging. 
Fig,  12.  Eye  of  larva  in  nxth  staffe :  a,  swelling  of  the  cephalic  ganglion ; 

by  gangliary  layer  of  tne  retina;   e,  choroid;    dj  crystalline; 

e,  sclerotic. 
Fip,  13.  Fragment  of  the  choroid. 
F%g,  14.  Foot  of  larva  in  the  sixth  and  seventh  stages :  a,  dorsal  cirrus ; 

by  ahdominal  cirrus;  c,  foot  proper ;  d^  dorsal  tubercle. 
Fig,  16.  Setre :  a,  the  larger  spmulous  ones ;  6,  the  simple  flexible  ones. 


III. — On  a  new  Volute.    By  Fbedebick  M^Coy,  Professor 
of  Natural  Science  in  tne  Uniyersity  of  Melbourne. 

[PUite  m.  figs.  1  &  2.] 
VoltUa  {Amoria)  oanaltculaia  (M^Coy). 

Sp.  Ch.  Elongate-ovate ;  spire  shorty  of  4^  whorls,  distinctly 
channelled  at  the  suture ;  pillar  with  four  strong,  subequal, 
oblique  plaits,  the  most  posterior  continued  into  ridge  of 
anterior  thickened  belt.  Colour  whitish  (faded  specimen), 
with,  on  body-whorl,  fiye  spiral  rows  of  longitudinally 
elongate-oblong  tawny  spots,  one  row  at  the  suture.  Total 
length  1  inch  8|  lines,  proportional  length  of  aperture  VWi 
greatest  width  -^ftr. 

This  Volute  differs  from  the  V.  {Amoria)  maculcUay  which 
it  most  nearly  resembles  in  shape  and  colouring,  by  the  spots 
being  more  numerous  and  shorter,  by  the  plaits  of  the  pular 
bein^  oblique,  by  the  width  being  greater  and  the  ^eatest 
width  being  nearer  the  suture,  and  by  the  suture  bemg  dis- 
tinctly canaliculated. 

I  obtained  the  only  specimen  I  haye  seen  of  this  species, 
for  the  National  Museum  at  Melbourne,  from  Mr.  E.  Thatcher, 
who  had  observed  the  fact  of  its  being  specifically  distinct 
from  the  V.  (A.)  maeulata.        ,   . 

Locality.  Port  Denison. 

EXPLANATION  Of*  PLATE  lIL 
Figs,  1  &  2.  Veil/Hta  catudict$lata,  back  and  front  views,  natmrai  size. 
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lY. — Considerations  on  the  Neuropterous  Genus  Chauliodes 
and  its  AUies ;  with  Notes  and  Descriptions.  Bj  B« 
M^Lachlan,  F,L.S. 

It  is  by  no  means  an  axiom  in  natural  histoir  that  the  larger 
the  object  the  easier  it  is  to  comprehend  its  affinities ;  and  the 
insects  on  which  I  am  now  about  to  make  some  observations 
exemplify  this  in  a  striking  degree.  The  genera  Chauliodes 
and  Corydcdis  contain  some  of  the  largest  Neuropterous  spe- 
cies; yet  no  two  genera,  perhaps,  show  less  well-marked  lines  of 
demarcation  or  more  instabiUly  of  structure  in  organs  that  are 
generally  looked  upon  as  giving  tolerably  goca  means  for 
generic  diagposU.  It  may  be  o?  service,  therefore,  if  I  pro- 
pound  my  views  on  this  subject,  deduced  from  a  consideration 
of  the  much-increased  materials  that  have  now  accumulated. 
For  Corydcdis  the  enormously  elongated  mandibles  of  the  male 
of  most  species,  as  exemplified  in  (7.  cornuta^  and  for  Chau" 
liodes  the  strongly  pectinated  antennas  and  equal  mandibles, 
as  shown  in  the  typical  C,  pectinicomis^  at  one  time  seemed 
enough  for  all  generic  purposes;  but  an  increased  know- 
ledge of  forms  has  shown  these  grounds  to  be  thoroughly 
insufficient.  Thus  in  CoryddUs  we  find  such  species  as  6, 
Hecate  (which  cannot  be  generically  separated  from  C.  cornuta 
without  organizing  a  system  of  splitting  that  would  retard 
rather  than  advance  the  science)  with  equally  short  mandibles 
in  both  sexes ;  and  in  Chauliodes  the  structure  of  the  male 
antennas  is  subject  to  infinite  specific  variation,  these  organs 
being  pectinate,  foliate,  serrate,  or  simple,  according  to  the 
species.  Looking,  therefore,  for  more  stable  characters,  I  re- 
gard the  presence  of  few  or  many  transverae  veinlets  in  the 
wings  as  the  most  important  character,  combined  with  the 

Eresence  or  absence  of  a  sharp  tooth  at  the  lower  angles  of  the 
ead,  though,  a«  will  be  shown,  this  latter  is  subject  to  much, 
modification. 

In  1832,  G.  B.  Gray,  in  Griffith's  edition  of  Cuvier,  pro- 
posed the  term  Hermes  for  an  insect  with  simple  male  antennse, 
but  which  can  scarcely  be  considered  other  than  a  Chauliodes. 
In  1842,  Bambur,  in  his  '  Histoire  des  N^vroptferes '  (Suites  k 
Bufifon),  separated  four  species  imder  a  genus  which  he  called 
Neuromus ;  two  of  these  are  closely  allied  to  Corydalis^  the 
others  can  be  regarded  as  only  forms  of  Chauliodes^  one  of 
them  being  identical  with  Gray's  type  of  Hermes.  However, 
I  propose  to  adopt  Bambur's  genus  for  his  two  most  typical 
species  and  for  allies  since  discovered.  Their  relationship  to 
Corydalis  is  very  close,  yet  they  have  a  facies  that  separates 
them  therefrom,  and  the  tooth  at  the  hinder  angles  of  the  head 

3* 
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vanishes  in  some  species,  showing  a  good  transition  between 
Corydalia  and  ChaultodeSj  the  wings  having  the  numerous 
transverse  nervides  of  the  former.  Authors  have  variously 
adopted  these  several  terms.  Walker,  in  his  British-Museum 
Catalo^e,  uses  Gorydcdis^  GhaultodeSj  and  HermeSy  placing 
in  the  latter  Bambur's  most  typical  forms  of  Neuromus  and 
many  species  of  Chaultodes ;  and  the  two  species  described  in 
his  paper  in  the  Trans.  Ent.  Soc.  London,  new  series,  vol.  v. 
should  both  be  referred  to  Neuromus,  Hagen,  in  his  North- 
Americian  Synopsis,  adopts  only  Corydalia  and  CKauliodeSj 
placing  in  the  former  the  typical  species  of  Neuronitis  ^  and  in 
this  he  was  for  the  most  part  followed  by  me  in  my  revision 
of  Walker's  species  in  the  *  Journal  of  tne  Linnean  Society, 
Zoology,'  vol.  IX.  Brauer,  in  the  first  part  of  his  elaborate 
Catalogue  of  Neuroptera,  has  Corydcdisj  Chaultodes ^  and  Neu- 
romus ;  and  though  the  Ust  of  the  species  he  proposes  to  place 
under  each  is  not  yet  published,  I  opine  that  ne  views  the  ge- 
nera in  the  same  light  as  I  now  do.  The  three  genera  may 
be  briefly  diagnosed  thus : — 

COBYDALIS. 

Ales  venulis  transversaKbus  plurimis.  Antennse  maris  simplices  vel 
denticulatse.  MandibulaB  maris  elongatse  vel  breves.  Capitis 
angulis  posticis  dente  acato  instructis.  Forma  valde  robusta. 
Color  plus  minusve  fascesoens. 

Neuromus. 

Alee  venulis  transversalibus  plurimis.  Antennae  maris  simplices. 
Mandibulae  6  $  breves,  aequales.  Capitis  angulis  posticis  dente 
evidenter  vel  obsolete  Instmctis.  Forma  minus  robusta.  Color 
jAus  minuervv  pallidus. 

Chauliodes. 

Ake  venulis  transversalibus  panels.  AnteunsB  maris  pectinatse, 
foliaceee,  serratse,  vel  simplices  (interdum  in  foemina  serratse). 
Mandibulae  6  $  breves,  eequales.  Capitis  angulis  posticis  iner- 
mibus. 

In  NeuromMSy  N.  grandis  and  N.  infectus  approach  more 
nearly  to  Chauliodes^  as  they  want  the  tooth  on  the  hinder 
angles  of  the  head ;  yet  they  possess  the  numerous  transverse 
nervules  and  the  general  appearance  of  N  testacea.  The  spe- 
cies of  this  genus  much  resemble  each  other,  even  to  the  fre- 
quent presence  of  a  black  line,  or  spots,  on  each  side  of  the 
thorax. 

I  conclude  this  paper  by  noticing  some  synonymic  correc- 
tions, by  describing  some  new  species,  and  by  giving  a  list  of 
the  species  I  propose  to  place  under  Chauliodes  and  Neuromus. 
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•  Hermes  costalisy  Walker  (of  which  Hermes  antieuSy  Walker, 
is  a  ?  )  is  identical  with  Neuromits  grandis^  Thunberg  {Heme^ 
robitis  grandisj  Thbg.  Nov.  Ins.  Sp.  pt.  i.  p.  28,  fig.  44,  from 
Japan).  The  species  varies  considerably  in  the  number  of 
pale  spots ;  and  the  Chinese  examples  show  an  approach  to 
my  G.  infectus  from  Darieeling. 

Hermes  dubitatuSy  Walker  (without  locality),  is  not  the  ?  of 
Chauliodes  cali/brnicusj  as  supposed  by  Hagen,  in  which  he 
was  followed  by  me  (Joum.  Lmn.  Soc.,  Zool.  vol.  ix.),  but  is 
identical  with  a,  diversus^zSksx  (New  Zealand).  The  types 
of  diversics  have  tjie  wings  much  crumpled,  and  I  have  only 
recently  seen  perfect  examples. 

Hermes  maculifera^  Walker,  appears  to  be  only  the  ?  of 
maculipennisy  Gray,  though  the  difference  of  the  localities 
(Malabar  ana  Java)  would  favour  the  suspicion  of  their  being 
distinct. 

Chauliodes  disjunctuSjWaSker  (in  Lord's  'Naturalist  in 
Vancouver's  Island  and  British  Columbia'),  is  a  good  species 
of  Chauliodes  J  and  the  largest  yet  known.  I  also  possess  it 
from  Vancouver's  Island,  but  have  only  seen  females. 

Hermes  lO-maculatus  and  filcorrijpien*, Walker  (Trans.  Ent. 
Soc.  Lond.  new  series,  vol.  v.),  are  species  o{  Neuromus  allied 
to  N.  testacetis  and  N,  hieroglyphicus.  Corripiens  is  from 
Brazil ;  but  there  is  no  label  to  indicate  the  locality  of  10- 
ma/mlatus. 

Chauliodes  JraternuSy  n.  sp. 

C  nigro-fuscus.  .  Caput  nigrum,  postice  utrinque  sub  ocuUs,  et  iu 
macula  triangulata,  nitido-rufescens.  Antennae  nigrse.  Pro- 
thorax  subquadratus,  pauUo  latior  quam  longus.  Alse  sat  latee, 
griseo-subbyalinse,  saturate  griseo  nebulosee ;  pterostigma  macula 
magna  elongata  nigro-fusca  utrinque  ornatum ;  area  subeostalis 
maculis  nigro-fuscis ;  venulis  costalibus  .crassis,  curvatiB,  nigro- 

-    fiiseis:  posticsB  fer^  ut  anticae.     Long.   corp.  13"';    exp.  alar. 

:    60'"  (  ? ). 

Hah.  in  China  septentrionali.     In  qoII.  Mus.  Brit. 

Blackish  fuscous.  Head  black  above,  with  a  triangular, 
reddish,  shining  spot  in  the  middle  *  of  the  posterior  margin, 
and  the  sides  below  the  eyes  also  reddish ;  beneath  shining 

Siceous.  Antennae  black,  obsoletely  serrate  internally.  Man- 
Ibles  piceous.  Prothorax  subquadrate,  slightly  broader  than 
long,  scarcely  narrower  than  the  head  without  the  eyes,  fus- 
cous, suffused  with  yellowish  In  the  middle  above.  Meso- 
and  metathorax  fuscous.  Abdomen  dull  blackish  fuscous. 
Legs  greyish  yellow ;  knees,  femora  Internally,  tibiae  exter- 
nally, and  tarsi  wholly  fuscous ;  trochanters  and  femora  clothed 
with  short  yellowish  pubescence. 
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.  Wings  rather  broad,  grejish,  snbhyaline.  clouded  with  darker 
grey,  especiallj  in  the  apical  half,  with  a  large,  elongate, 
blackish-fuscous  spot  on  each  side  of  the  pale  pterostigmatical 
region,  and  with  blackish-fuscous  spots  in  the  subcostal  area ; 
costal  veinlets  curred,  strong,  blackish  fuscous ;  longitudinal 
veins  blackish  fuscous ;  transverse  veinlets  of  the  disk  few, 
fine,  and  pale :  the  coloration  of  the  posterior  wings  ahnost 
precisely  identical  with  that  of  the  anterior. 

Allied  to  G.japonicua  and  C.  Bowringiy  more  closely  to  the 
former,  but  apparently  distinct. 

Ckatdiodes  tenuis^  n.  spl 

C.  griseo-testaceuB.  AntennsB  maris  simplices.  Prothorax  elon- 
gatus,  capite  angostior.  Abdomen  nigricans,  appendicibus  su- 
perioribus  elongato-comcaHbus,  inferioribus  fere  obsoletis.  Pedes 
ochraceiy  genibus  tarsisque  foscescentibus.  Alae  anticae  angostae, 
griBeo-subhytdinaB,  oonferte  griseo  notatee,  punctis  tribus  griseo 
suffiisis  inter  sectorem  et  cubitmn  posticum  nigricantibuB : 
postiese  hyalinse,  punctis  duobus  inter  sectorem  et  cubitmn  nigri- 
cantibus  (  <J  ).     Long.  corp.  11'" ;  exp.  alar.  26'". 

Hah.  in  A&ica  australi.     In  colL  Mus.  Brit. 

Greyish  testaceous.  Head  elongate.  Antennae  concolorous, 
simple.  Prothorax  elongate,  narrower  than  the  head ;  meta- 
thorax  ochreous.  Abdomen  blackish;  superior  appendices 
elongately  conical,  hairy.  Legs  ochreous;  knees  and  tarsi 
fuscescent. 

Anterior  wings  elongate,  narrow,  subacute,  subhyaline,  with 
a  greyish  tinge,  and  with  numerous  small  pale-grey  spots 
arranged  somewhat  m  transverse  senes ;  m  the  space  between 
the  sector  and  cubitus  anticus  are  three  blackish,  somewhat 
corneous  points,  each  clouded  with  grey ;  neuration  pale  fus- 
cous :  posterior  wings  hyaline,  with  greyish  neuration  j  there 
are  two  blackish  points  m  the  same  area  as  in  the  fore  wings. 

A  somewhat  delicate  insect,  from  Kysna,  South  Africa; 
allied  to  the  New-Zealand  (7.  diversus^  but  smaller. 

List  of  described  Species  of  Chauliodes. 

Astcu 
C.  sinensis f  Walker. 
ChaittUodes  smensisj  Walk.  Cat  Biit  Mus.  Neurop.  p.  199  (1853). 
China. 

C.japonicusj  M'Lachlan. 
C  japonicuSf  M^Lachl.  Joum.  Linn.  Soc^  ZooL  vol.  ix.  p.  232  (1867). 
Japan. 
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C.fratemtiSj  M'Lachlan,  ante^  p.  37. 
!North  China. 

C.  simplexj  Walker. 
C  sin^flex,  Walk.  Cat.  Brit  Mua,  Neuiop.  p.  200  (1863). 
Silhet. 

(7.  Botorinffty  M^Lachlan. 

Hermes  eineneis,  Walk.  Cat.  Brit.  Mu8.  Neurop.  p.  203  (1853).  C 
Bowrmgti,  M*LachL  Joum.  Linn.  Soc.,  ZooL  vol.  iz.  p.  260. 

Hongkong. 

C.  9uhf(i8ciatu8y  Westwood. 

C.  subfaseiaiusrWestw.  Cab.  Or.  EntomoL  p.  70,  pi.  34.  fig.  5  (1848) ; 
Walk.  Cat.  Brit.  Mua.  Neurop.  p.  200. 

Silhet. 

C.jmsiUuSy  M^Lachlan. 
C.  pusShUj  MOLiachL  Joum.  Idnn.  Soc.,  ZooL  vol.  ix.  p.  231  (1867). 
India?  (locality  unknown). 

(7.  Tnaculipennia^j  G.  R.  Gray, 

Hermes  macuUpennis,  Gray,  in  Griffith's  edit,  of  Cuyier,  voL  ii.  p.  331, 
pL  72.  ^^,  1  (1832).  Neuromus  ruficoUis,  Ramb.  N^vrop.  p.  443 
(1842).  Hermes  rttfieoOiSy  Walk.  Cat.  Brit.  Mus.  Neurop.  p.  202. 
Hermes  macuUfera,  Walk.  Cat  Brit  Mus,  Neurop.  p.  203  (18o3). 

Java,  Malabar. 

Avstralia  and  New  Zealand, 
C.  ffutttferuSj  Walker. 
Hermes  guUiferuSj  Walk.  Cat  Brit.  Mus.  Neurop.  p.  204  (1853). 
Australia. 

(7.  diversusy  Walker. 

Hermes  diversus,  Walk.  Oat  Brit  Mus.  Neurop.  p.  205  (1853).  H  du^ 
bkatus,  Walk.  op.  cit.  p.  204. 

New  Zealand. 

AJrica. 

C.  tenuisy  M^Lachlan,  ante^  p.  38. 
South  Afirica. 

*  This  is  the  most  aberrant  spedes  of  the  genus,  and  its  relationship  to 
Neuromus  grandis  and  mfectus  is  dose,  eyen  to  the  character  of  the 
markings :  hence,  if  it  should  hereafter  be  considered  desirable  to  rein- 
state Gray's  genus  Hermes^  these  three  spedes  should  be  placed  therein. 
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North  America. 
C.  pectinicomisy  Linn^. 

Hemerolmtt  j}ectimeamitj  Loim.  Amoen.  Acad.  tL  p.  412  (1763^ ;  Syst 
Nat.  ecL  xiL  p.  911.  SembUs  pectnUcorms,  Fab.  Sp.  Ids.  vol.  i.  p.  386. 
ChauUodes  pedmicornis^  Latr.  G«n.  Crust,  et  Insect  voL  iii.  p.  196 ; 
Buim.  Handb.  p.  960 ;  Ramb.  N^yrop.  p.  444 ;  Walk.  Cat.  Bnt  Mus. 
Neurop.  p.  198 ;  Hag.  Neurop.  N.  Amer.  p.  189. 

Canada  and  United  States. 

C»  rastricarnisj  Rambur. 

a  ragtricarnuj  Ramb.  N^viop.  p.  444  (1842) ;  Walk.  Brit  Mub.  Cat 
p.  198 ;  Hag.  Neurop.  N.  Amer.  p.  189.  MermeB  indecisusj  Walk 
Cat  Brit  Mus.  Neurop.  p.  204  (1853)  $ . 

United  States. 

C.  vtrginienaisj  Dmry. 

Setnerobku  virgmiefMisy  BruiTy  Ex.  Ins.  (1773^.  ChmiHodes  virgmiefmSj 
Westwood,  ed.  Druiy,  yoL  i.  p.  105,  pi.  4o.  ii^.  3 ;  Hag.  Neurop.  N. 
Amer.  p.  190.  HetnerMus  pectinieorms^  Palis.  Beauy.  Ins.  A£r.  et 
Am^r.  pi.  L  fig.  2,  nee  Linn,  (teste  Hagen). 

Virginia. 

C,  californicusy  Walker. 

C.  calif  amicus,  Walk.  Cat  Brit  Mus.  Neurop.  p.  199  (1858) ;  Hag. 
Neurop.  N.  Amer.  p.  190. 

California. 

C,  anffusticoUiSy  Hagen. 
C,  anffusticoQis,  Hag.  Neurop.  N.  Amer.  p.  191  (1861). 
United  States. 

C,  diyunctuSy  Walker. 

C  disftmctusj  Walk,  in  Lord's  '  Naturalist  in  Vancouyer's  Island  and 
British  Columbia,'  yoL  ii.  app.  334  (1866). 

Vancouver's  Island. 

C.  serricorntSy  Say. 
C  serricomisj  Say,  in  Long's  Ezped.  yol.  iL  app.  p.  307  (1823) ;  Hag. 
Proc.  Ent  SocT  Phil.  yol.  ii.  p.  l80 ;  Burm.  Handb.  p.  949.  Neuro- 
mus  maculatusy  Kamb.  N^yrop.  p.  442,  pi.  10.  fig.  2  (1842).  Hermes 
macukUus,  Walk.  Cat.  Brit  Mus.  Neurop.  p.  202.  C.  maculatus,  Hag. 
Neurop.  N.  Amer.  p.  191. 

Canada,  United  States. 

C.  fasciatusy  Walker. 

a  fasciatu8.Wa\k.  Brit  Mus.  Cat  Neurop.  p.  201  (1863) :  locality 
("  New  Holland  ")  erroneous.  C.  serricomis.  Hag.  Neurop.  N.  Amer. 
p.  190,  nee  Say.  C.  lunatus,  Hag.  Proc.  Ent.  Soc.  Phil.  yol.  ii.  p.  180 
(1863). 

United  States. 


Chauliodes  and  its  Allies.  41 

South  America* 

C.  cinerascenSy  Blanchard. 

C,  cinertiscensj  Blanch,  in  Gay's  *  Historia  fisica  de  Chile/  voL  vi..  Atlas 
Novrop.  14m.  ii.  fig.  10  (1861). 
'  C.  chUetiM,  Hag.  Neurop.  N.  Amer.  app.  p.  d21  (P),  not  described. 

ChiU. 


Neuronitis  infsctusj  n.  sp* 

K  bronneus ;  fhorax  vitta  interrapta  nigra  utrinqne  omatiu.  Capnt 
lateribas  inermibos.  AntennaB  nigne,  simplices.  Ala  anticaBpSGd- 
lide  fuliginosaa,  macoliB  magnis  plus  minusye  conflaentibiui  in 
dimidio  basali,  nnaque  rotundata  discali  pone,  medium,  albidis; 

.  venulis  coBtaHbus    albido  marginatis :    posticsB   paUictiores,  di- 

^  midio  basaH  hyalino,  macula  rotundata  pone  medium  ut  in  anticis. 

.  Long.  Corp.  12-15'" ;  exp.  alar.  38-49"'  (  d  ?  ). 

Hah,  Barjeeling.    In  coll.  Mus.  Brit.,  Oxon.,  et  auct. 

Brown  or  brownish  testaceous ;  pro-  and  mesothorax  above 
with  an  interrupted  black  line  on  each  side.  Antennae  simple 
in  both  sexes,  black.  Prothorax  longer  than  broad,  narrower 
than  the  head.  Legs  blackish  fuscous  (paler  in  the  $  ),  with 
the  base  of  the  tibiae,  and  the  femora  beneath,  ochreous.  Ap- 
pndices  of  the  <? — app.  sup.  elongate,  acuminate,  turned 
mwaxds,  dull  greyish,  haiiy ;  app.  inf.  long,  two-jointed,  the 
basal  joint  short,  the  second  joint  very  long,  curved  strongly 
inwaros,  acute,  the  points  crossing: ;  ventral  plate  very  deeply 
ezcised>e  siAes  p^uced  into  long,  triangiQaT,  straight  pro- 
cesses. 

Wings :  anterior  wings  pale  «moky  fuscous,  shining  (paler 
in  the  ?  ),  with  large,  irregular,  more  or  less  confluent,  whitish 
blotches  in  the  basal  half,  and  a  large,  rounded,  isolated 
whitish  spot  in  the  disk  beyond  the  middle ;  costal  veinlets 
white  and  margined  with  whitish,  so  that  the  interstice  be- 
tween each  veinlet  seems  to  be  occupied  by  an  oblong  fuscous 
space ;  costa,  subcosta,  radius,  and  all  the  apical  neuration, 
fuscous;  the  basal  veins  and  veinlets  in  the  w;hitish  blotches 
are  yellowish;  transverse  discal  veinlets  numerous  in  the 
apical  half:  posterior  wines  paler  than  the  anterior ;  the  basal 
half  hvaline  with  yellowish  neuration,  the  apical  half  smoky, 
with  mscous  neuration,  no  basal  blotches,  but  with  the  isolatea 
round  discal  spot  beyond  the  middle,  as  in  the  anterior. 

Allied  to  N,  arandisy  Thbg.,  of  which  it  might  be  con- 
sidered a  strongly  marked  local  form,  and  the  Chmese  exam- 
ples of  which  approach  it  in  coloration ;  but  that  species  ap- 
pears to  have  short  and  truncate  superior  appendices,  though 
with  a  like-formed  ventral  plate. 
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Neurofnue  montanusj  n.  sp. 

N.  pallide  fuBco-griseos.  Caput  parvam,  elongatum ;  lateribus  dente 
acuto  instnictisy  ochraceis,  Antrim®  gracileSy  nigrsB;  articulo 
secundo  pallido.  MandibnlBB  palpique  griseo-ochracea.  Pro- 
thorax  longior  qaam  latos,  capita  vix  aagostiory  fosco-griseiiB. 
Pedes  ochracei.  AIsb  pallide  albido-stramine® ;  venulaB  coetales, 
diflcales,  venaqae  cabitalis  ad  basin  foscsD,  tenues,  reliquse  flayidffi 
(  ?  ).    Long.  Corp.  11'" ;  exp.  alar.  37'". 

Hah.  Sikkim  Himalaya,  alt  9000'.    In  oolL  Hus.  Brit 

Head  small,  elongate,  posterior  andes  with  a  sharp  tooth ; 
ochreonSy  the  sockets  of  the  ocelli  blackish.  Antenn®  very 
slender,  black,  the  second  joint  pale.  Mandibles  and  palpi 
greyish  ochreons.  Prothorax  longer  than  broad,  scarcely  nar- 
rower than  the  head,  greyish  fioscous,  the  deflexed  sides  mar- 
gined with  lurid  fuscous.  Meso-  and  metathorax  grey.  Abdo- 
men blackish  (but  the  colours  probably  altered).  Jdegs  en- 
tirely ochreous,  finely  pubescent ;  the  claws  castaneous. 

Wings  very  pale  whitish  straw-colour  ]  the  costal  and  discal 
transverse  n^vxdes  and  the  base  of  one  of  the  cubital  nervures 
fuscous,  not  incrassated ;  the  neuration  otherwise  yellowish. 

One  badly  preserved  individual  in  the  British  Museum, 
from  Lacken,  Sikkim  Himalaya,  at  an  elevation  of  9000  feet 

Neuromm  fenesiraUs^  n«  sp. 

N^  rufo-bnumeus.  Caput  latum;  lateribus  anguste  alatis,  dente 
robusto  instructis ;  dtcum  ooellos  basinqua  antennamm  nigmm. 
AntennsB  nigr» ;  articulo  primo  rofo^  supra  in  medio  nigio  notato; 
secundo  ad  basin  nigro,  ad  apieem  rufo.  Mandibulse  nigne. 
Maxill»  Tuhdf  ad  basin  nlgr®.  Prothorax  capite  angostior,  late 
nigro  limbatus.  Abdomen,  meso-*  et  metastemum  flaro-ochraeea; 
abdominis  segmento  ultimo  supra  in  medio  producto;  appendici'- 
bus  8iq>erioribuB  elongatis,  crassis,  pauUo  clavatiB,  intus  sinuatui; 
inferioribus  valde  elongatis,  triarticulatisy  articulis  duobus  termi- 
nalibus  brevibus^  ultimo  forcipato,  acuto.  Pedes  nigii;  antid 
femoribus  intus,  coxis  trochanteribusque  onminp  rofo-oehraeeis ; 
intermedii  posticique  femoribus,  coxis  trodianteiibusque  omninp 
rufo-ochraceis.  Alse  anticcB  fuliginoso-fiisoae,  albo  fenestratn  et 
maculatse,  nigro  nervosffi ;  yenuhs  costalibus  crassis,  nigro  mar«- 
ginatis:  posticae  fusco-subhyalins  (d).  Long.  oorp.  16-19"'; 
exp.  alar.  45-61"'. 

Hah.  Darjeeling.    In  coU,  Hus.  Brit. 

Eeddish  brown.  Head  broad,  narrowly  produced  at  the 
sides,  and  furnished  with  a  strong  acute  tooth  at  the  lower 
angles ;  disk  above  with  fine,  raised,  intricately  waw  lines, 
an  elongate  and  somewhat  smooth  space  in  the  middle  pos^ 
teriorty ;  front  (portion  in  front  of  the  ocelli)  rugose-punctate ; 
sockets  of  the  ocelli  and  of  the  imtennsB  black.     Antennae 
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black,  the  basal  joint  red.  with  a  black  mark  above ;  second 
joint  black  at  the  base,  rea  at  the  apex.  Mandibles  and  base 
of  the  maxillse  black.  Pidpi  reddisn.  Prothorax  mnch  nar- 
rower than  the  head,  rather  longer  than  broad,  above  finely 
transverselj  rugose,  the  sides  broadly  black.  Mesonottun 
ochreous,  suffiised  with  fuscous.  Abdomen  and  the  underside 
of  meso-  and  metathorax  yellowish  ochreous.  The  last  abdo- 
minal segment  is  produced  in  the  middle  above.  Superior 
appendices  elongate,  thick,  clubbed  at  the  apex,  the  inner  edge 
sinuate ;  inferior  appendices  long,  three-jomted,  the  two  ter* 
minal  joints  short,  the  last  curved  abruptly  inwards,  claw* 
shaped  and  acute ;  penis  (or  that  which  I  take  for  it)  long, 
flattened,  transversely  wrinkled,  acuminate*  and  truncate  at 
the  apex.  Legs — ^anterior  pair  black,  with  a  line  on  the  inner 
side  of  the  femora,  and  the  trochanters  and  cox89  wholly,  red- 
dish ;  intermediate  and  posterior  pairs  with  black  tibie  and 
tarsi,  otherwise  reddish. 

Anterior  wings  smoky  fuscous,  with  the  costal  and  sub- 
costal  areas  paler ;  two  very  large  subquadrate  white  spaces 
(traversed  b^  black  veins),  one  near  the  base,  the  other  in 
about  the  middle,  extending  from,  the  radius  more  than  half 
across  the  wing;  beyond  uese  are  two  or  three  small  qua- 
drate white  spots  on  the  disk,  and  two  or  three  between  the 
radius  and  sector ;  costal  veinlets  very  strong,  straight,  black, 
and  margined  with  black ;  longitudinal  veins  and  transverse 
veinlets  (especially  those  of  the  base)  strong  and  black :  pos- 
terior wings  subhy aline,  tinged  with  fuscous :  costal  vein- 
lets,  and  those  between  the  radius  and  sector,  black,  the  latter 
clouded  with  blackish. 

I  have  seen  two  males  of  this  conspicuous  species. 

Neuronms  latra^ua^  n.  sp. 

N.  sordide  bnmneuB.  Caput  latum ;  lateribus  angoste  crenulato- 
alatis,  nigris,  dente  acute  instructiB ;  bnmneum.  Antennae  man- 
dibulaeque  nigree.  Prothorax  capite  angustiory  longior  quam 
latus,  maculis  elongatis  duabus  utrinque  nigris.  Meso-,  meta- 
thorax et  abdomen  giiseo-oehracea ;  abdominis  segmento  ultimo 
-  supra  in  medio  producto ;  appendicibus  superioribus  crassis,  da- 
vatiB ;  inferioribus  biarticulatisy  articulo  secundo  abmpte  incnr^ 
vato/acuto ;  penis  (?)  elongatue,  ad  apieem  excbus.  Pedes  ochra- 
cei,  tibiis  tarisbque  nigris.  Alea  griseo-subhyalinfiB,  postic®  pal- 
Hdiores :  antic®  venulis  costalibus,  basalibus  et  illis  inter  radium 
et  sectorem  incrassatis,  nigris ;  venis  longitudinalibus  flayis  ( c^  )^ 
Long.  Corp.  17'";  exp.  alar.  48'". 

Hob.  in  India  orientali.    In  coll.  Mus.  Brit. 

Dull  brown.    Head  broad,  brown ;  the  sides  narrowly  mar- 
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ginedy  the  produced  portion  being  crenidate  and  black ;  sockets 
of  the  ocelli  black ;  disk  with  fine  wavy,  intricate,  raised  lines. 
Mandibles  and  antennae  black.  Prothorax  much  narrower 
than  the  head,  longer  than  broad,  finely  transversely  mgose,  a 
lanceolate  smooth  space  in  the  middle  posteriorly;  on  each 
side  is  a  black  vitta  divided  into  two  elongate  spots,  whereof 
the  lower  is  the  longer  and  is  furcate  at  its  upper  ena.  Meso- 
and  metathorax  ana  abdomen  dull  ochreous ;  last  abdominal 
segment  produced  in  its  middle  above  into  a  somewhat  qua- 
drate process ;  superior  appendices  moderately  long,  the  tips 
thickened,  clothed  with  fine  yellowish  pubescence;  inferior 
appendices  long^  two-jointed,  the  second  joint  abruptly  curved 
inwards  in  the  form  of  an  acute  claw ;  penis  (?)  long,  flat,  the 
sides  parallel,  the  apex  acuminate,  sulcated  beneath,  and 
bifid,  the  two  extreme  tips  turned  slightly  outwards.  Legs 
dull  ochreous,  with  all  the  tibiae  and  tarsi  black. 

Wings  greyish,  subhyaline,  the  posterior  pair  paler ;  in  the 
anterior  wings  all  the  costal  veinlets  strong  and  black ;  the  basal 
veinlets  and  those  between  the  radius  and  sector  also  strong 
and  black,  and  margined  with  black ;  apical  veinlets  fuscous : 
longitudinal  veins  yellow:  posterior  wings  with  the  costal 
veinlets,  and  those  oetween  the  radius  and  sector,  black. 

I  have  seen  one  male.  The  part  which  I  have  called  the 
penis,  in  this  and  the  last  species,  is  perhaps  not  truly  that 
organ,  and  may  be  only  a  greatly  elongated  lower  valve. 

Neuromus  intimusj  n.  sp. 

N.  griseo-luteuB.  Caput  modico  latum,  dente  utrinque  instructum, 
inter  ocellos  nigrum.  Antennse  (prseter  articulos  duos  basales) 
mandibuLseque  (macula  ad  basin  excepta)  nigrse.  Prothorax 
supra  utrinque  nigro  bimaculatus.  Appendices  superiores 
elongatsB,  latsa,  ad  apicem  acmninatsB:  inferiores  biarticolatse, 
geniculatae ;  articulus  primus  brevis,  tuberculo  ad  basin  instructus^ 
secundus  elongatus,  acutus.  Pedes  flavi ;  tibiis  tarsisque  nigro- 
fuscis,  intus  pallidioribus.  Alee  griseo-hyalinse^  antiese  venis 
longitudinalibus  fiavis,  venulis  costalibus  discalibusque  incras- 
satis,  nigris :  posticae  venulis  costalibus  illisque  inter  radium  et 

.    sectorem  nigris  ( cJ  ).     Long.  corp.  14-16"' ;  exp.  alar.  41-43'". 

Hah.  in  India  orientali.    In  coll.  Mus.  Brit. 

Pale  greyish  yellow.  Head  moderately  broad,  the  sides 
scarcely  produced,  but  with  an  evident  tooth  at  each  lower 
angle ;  a  black  spot  between  the  ocelli.  Antennae  black,  the 
two  basal  joints  yellow.  Mandibles  black,  with  a  pale  spot  at 
the  base  ^temally.  Prothorax  slightly  narrower  than  the 
head,  and  slightly  longer  than  broad ;  two  laa-ge  oval  black 
spots  on  each  side  above,  the  lower  being  the  larger.    Abdo- 
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men  brownish :  superior  appendices  long,  broad,  flattened,  the 
apex  acuminate  and  turned  under,  pubescent :  inferior  appen- 
dices long,  two-jointed,  the  basal  joint  yery  short,  broad,  and 
with  a  rounded  tubercle  at  the  base,  above ;  second  joint  very 
abruptly  turned  inwards  at  an  acute  angle  with  the  first  joint, 
long,,  claw-shaped,  the  tips  being  black,  curved,  and  acute : 
ventral  plate  (last  ventral  segment)  nearly  quadrate,  but  with 
the  apical  margin  broadly  and  shallowly  excised.  Legs— fe- 
mora yellow;  tibi«  and  tarsi  blackish,  brownish  internally, 
with  yellow  pubescence. 

Wings  hyaline,  with  a  very  slight  greyish  or  fuscous  tinge : 
in  the  anterior  wings  the  costal  veinlets  and  almost  all  the 
transverse  veinlets  are  thickened  and  black;  longitudinal 
veins  yellow,  the  costa,  subcosta,  and  radius  being  somewhat 
brownish  :  posterior  wings  with  the  costal  veinlets  and  those 
between  the  radius  and  sector  black,  neuration  otherwise 
yellow. 

I  have  seen  two  males  of  this  species,  which  is  most  nearly 
allied  to  N.  testaceus,  Rambur,  but  differs  in  the  colour  of  the 
legs  and  in  the  appendices. 

List  of  described  Species  q/*Neuromus. 

N.  grandisy  Thunberg. 

Semerobim  grandis,  Thbg.  Nov.  Ins.  Sp.  pt.  1.  p.  28,  fig.  44  (1781\ 
Hermes  cogtaiis,  Walker,  Cat.  Brit.  Mus.  Neurop.  p.  207  (1853; • 
H.  afOicus,  Walk.  op.  a^.  p.  205  $  (1853). 

Japan,  China. 

N.  injectusy  M'Lachlan,  ante,  p.  41. 
Darjeeling. 

N.  hieroglyphicusj  Rambur. 

Neuromas  Merogluphiem,  Kamb.  N^vrop.  p.  442  (1842).  Hermes  hierO' 
ghiphicuSf  Walk.  Cat.  Brit.  Mus.  Neurop.  p.  206.  CorydaUs  hiero^ 
glyphica^  Hag.  Neurop.  N.  Amer.  p.  194. 

Central  America,  Brazil. 

N.  corripiensj  Walker. 

Hermes  corripiens,  Walk.  Trans.  Ent.  Soc.  Lond.  new  ser.  voL  v.  p.  180 
(1860). 

Brazil. 

N,,  10-maculattiSj  Walker. 

Hermes  10-mactdatus,  Walk.  Trans.  Ent.  Soc.  Lond.  new  ser.  vol.  v. 
.      p.  180  (1860). 

•  Brazil  (?)  or  India  (?). 
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N.  testaceus^  Bambor. 

iVtftiromiw  eestocettf ,  lUmb.  N^vrop.jp.  442,  pL  M  Hermet 

tedaemis,  Walk.  Cat  Brit  Mus.  Veurop.  p.  20a 

JaTa,  India  (?). 

N.  tntimtUj  M^Lachlan^  gtUs^  p.  44. 
India. 

N.  aJbipennisy  Walker. 

Hem\e»  albipemMy  Walk.  Cat  Brit  Mob.  Neurop.  p.  206  (1853). 

NepauL 

N.  montanusj  M^Lachlan,  ante^  p.  42. 
Himalaya. 

N.  latratusy  M^Lachlan^  antCj  p.  43. 
India. 

N,  JmestraliSy  M^Lachlan,  antBj  p.  42. 
DarjeeUng. 

N.B.  It  is  possible  that  some  of  the  South-American  species 
placed  under  Corydalia  in  the  Appendix  to  Haven's  '  Synopsis 
of  North  American  Neuroptera,  and  mentioned  by  name  only, 
may  belong  to  Newromua. 

i  do  not  feel  in  a  position  to  give  a  catalogue  of  the  species 
of  Corydalia  (which  genus  is  peculiarly  American),  espiecially 
as  so  many  undescribed  species  are  noticed  by  Hagen. 


V. — Note  on  the  Animal  of  Limnsea  involuta  {Sarvey). 

By  A.  Q.  More,  F.L.S. 

[Plate  m.  fig.  3.] 

The  shell  of  Limner  involuta  is  now  to  be  seen  in  many  col- 
lections ;  but  very  little  appears  to  be  known  concerning  the 
external  form  of  the  animal  itself,  which,  in  the  most  recent 
works  on  British  conchology,  still  remains  undescribed,  though 
the  species  is  by  general  consent  placed  under  AmphipepUa^ 
whether  as  a  section  or  subgenus. 

Having  last  week  visited  the  small  lake  called  Lough 
Crincaum,  on  Cromaglaun  Mountain^  798  feet  above  the  sea, 
I  collected  there  a  number  of  specimens,  which  have  been 
living  for  several  days  in  a  glass  bowl  under  constant  obser- 
vation. I  am  thus  enabled  to  say,  with  regard  to  the  dis- 
puted question  of  the  investing  mantle,  that  there  is  no  ap- 
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pearance  of  any  outer  lobe  or  expftnaion  of  the  animal  cover- 
ing the  outside  of  the  shelly  as  in  Amphipeplea  glutinosa*  The 
mantle  in  Ltmnosa  involuta  is  not  developed  to  any  greater 
extent  than  in  other  allied  species^  such  as  L.  peregra  and  L. 
auricularia ;  and  the  external  surface  of  the  shell  remains  at 
all  times  uncovered^  whether  the  animal  is  expanded  or 
not. 

Description. — Body  olive-brown  shading  in  the  centre  into 
slaty  grey^  and  mottled  with  darker  colour  inside  the  shell. 
Tentacles  broadly  triangular.  Eyes,  nearly  sessile.  Foot 
broad,  oblon^^  rounded  and  slightly  emarginate  in  fiont,  nar- 
rowed behind  into  a  shortish  tail. 

Mr.  W.  H.  Baily,  of  the  Geological  Survey  of  Ireland,  has 
kindly  made  a  drawing  from  the  living  animal,  which  has 
never  previouslv  been  figured ;  and  from  our  figure  (magnified 
2  diams.)  it  will  be  seen  that  the  animal  closely  resembles 
that  of  Ltmncea  as  drawn  in  plate  iv.  of  the  first  volume  of 
Gwyn  Jefifreys's  ^British  Conchology,'  except  that  the  body  of 
LimncBa  involuta  is  rather  narrower,  and  the  tentacles  broader 
at  the  base. 

Glastievin,  May  25, 1868. 


VI. — On  the  Cestoid  Worms  of  the  Bustard. 
By  Dr.  H.  Krabbe*. 

[Plate  m.  figs.  4-13.] 

A  TAPEWORM  which,  from  its  peculiar  appearance,  long  since 
attracted  attention,  and  has  been  easy  of  recognition,  is  the 
TiBnia  villosa  occurring  in  Otis  tarda.  It  was  described  and 
figured  by  Blochf,  who  gave  it  the  above  name  on  account  of 
the  fringed  appearance  of  one  of  its  margins,  which  is  due  to 
the  fact  that  the  posterior  angle  of  one  side  of  each  joint  is 
drawn  out  into  a  narrow  process.  In  five  bustards  which  he 
examined  there  were  at  least  500  in  each,  and  in  a  young  bird 
which  had  been  reared  in  captivity  he  estimated  the  number 
of  worms  at  about  1000.  Bloch  states  the  length  to  be  4  feet; 
and  the  number  of  joints  should  be,  according  to  his  calcula* 
tion,  at  least  32,000,  which,  however,  is  probably  about  ten 
times  the  actual  number. 
At  the  same  time  it  was  treated  of  under  the  name  of  Tesnia 

*  Translated  from  the  ^  Videnskabelige  Meddelelser  fra  Naturhistorisk 
Forening  i  Kjobenhavn,  for  Aaret  1867,'  pp.  122-126,  by  W.  S,  Dallas, 
F.L.S. 

t  Abhandl.  von  der  Erzeugung  der  Eingeweidewiinner  (Berlin,  1782), 
p.  12,  tab.  2.  figs.  5-9. 
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Otidia  byWemer*,  who  had  obtained  his  specimens  from 
Leske.  He  noticed  the  difficulty  with  which  it  is  extricated, 
from  the  masses  into  which  it  readily  twists  itself  together, 
and  of  which  he  gave  a  figure. 

Budolphif  also  found  it  in  great  numbers  in  Otis  tarda  at 
Greifswald,  and  referred  it  to  the  TcenicB  with  an  imanned 
proboscis.  Bremser  J  and  Nitzsch  §  gave  figures  of  it.  I>u- 
jardinll  doubted  whether  it  was  destitute  of  hooks  on  the 
proboscis. 

Of  this  tapeworm  there  are  specimens  from  Abildgaard's 
time  in  the  collection  of  the  Agricultural  College.  I  have  also 
found  it  in  great  numbers  in  a  bustard  from  Jylland,  which 
died  (in  1860)  in  Kjaerb5lling's  Zoological  Garden ;  and  it 
seems  in  general  to  occur  plentifully  in  this  bird.  On  exa- 
mining the  head,  I  found  on  the  retracted  proboscis  fourteen 
unidentate  booklets  of  0*024-0'026  millim.  in  length,  with  a 
proportionally  very  long  shaffc.  Tcenia  stuhsa^  T,  frtngilla- 
rum  J  and  several  hitherto  undescribed  species  of  tapeworms  in 
Scotopax  rusticula  and  Cursortus  isabetltnus  have  booklets  of 
a  similar  form.  In  the  joints  the  oval  strongly  refractive 
organ  (cirrus-vesicle?),  wmch  is  also  reproduce  in  Bloch's 
figures,  is  particularly  striking.  The  generative  organs  were 
nowhere  protruded ;  but  the  sexual  orifices  are  undoubtedly 
uniserial.  although  not  very  large.    No  ova  occurred. 

Together  with  this  tapeworm,  Bloch  found  in  Otis  tarda 
a  second  species  of  ToButaj  which  he  likewise  figured.  He 
called  it  Tcenia  articulis  conoideisy  and  stated  that  he  had 
found  it  in  many  kinds  of  birds,  among  others  in  several  spe- 
cies of  ducks.  This,  however,  has  no  very  prominent  pecu- 
liarities, and  might  consequently  be  easily  confounded  with 
other  tapeworms.  Kudolpni  referred  it  to  T.  injundibuli'- 
jhrmis.  Goeze,  and  likewise  found  it  in  bustards.  But  the 
worms  in  aue^tion,  as  preserved  in  the  musenm  at  Berlin,  are, 
as  I  have  nad  the  opportunity  of  convincing  myself,  different 
from  the  T.  injundtoulijbrmis  which  occurs  in  the  common 
fowl,  and  have  uniserial  sexual  orifices,  like  T.  viUosa.  As 
lieither  heads  nor  joints  with  ova  were  to  be  found,  I  am  not  at 
present  in  a  position  to  give  a  more  complete  character  of  it.   In 

*  Vermium  intestinalium,  prffisertim  TsBiiisd  hmnaiue  brevis  expositio 
(Lipdffi,  1782),  p.  64,  tab.  8.  figs.  5&-68. 

'    t  Entozoorum  give  yermium  intestinalium  historia  natuialis,  vol.  ii. 
part  2  (Amstelodami,  1810\  p.  126. 

t  Icones  Helminthum  (ViennaB^  1824\  tab.  15.  figs.  &-13. 

$  Schmalz^  xix.  tabulsd  anatomiam  &tozoonim  illustrantes  (Dresdao 
et  LipsisB,  1831),  tab.  3.  figs.  1-6. 

II  Hist.  Nat.  des  Helminthes  (Paris,  1846),  p.  603. 
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the  Vienna  catalogue*  it  is  stated  that  the  tapewonu  was 
found  once  in  seven  times  in  Otis  tarda^  and  it  is  referred  to 
T%  injundibulijbrmis. 

In  the  above-mentioned  bustard  from  Kjserbdlling's  zoologi-* 
cal  garden  there  was,  besides  T.  villosa.  another  in  many  re- 
spects very  remarkable  tapeworm,  to  the  number  of  several 
hundreds.  As  it  is  not  very  different  in  breadth  from  T.  vi7- 
losa^  I  first  observed  it  when,  long  after  collecting  it,  I  under- 
took a  closer  examination  of  the  latter  worm.  It  was  20-30 
inillims.  in  length.  There  was  no  head  with  the  usual  organs 
of  adhesion,  and  I  therefore  thought  at  first  that  it  had  been  lost. 
Probably,  however,  that  is  not  the  case,  partly  because  there 
is  no  trace  of  lesion  to  be  seen,  and  partly,  which  is  of  great 
importance,  because  in  all  specimens  the  anterior  extremity 
behaves  in  the  same  peculiar  fashion,  having  a  very  singular 
structure.  The  number  of  joints  varied  from  thirty  to  rather 
more  than  one  hundred ;  but  the  length  of  the  tapeworm  held 
no  proportion  to  this  number.  The  six  or  seven  joints  which 
constitute  the  anterior  part  present  in  all  the  same  appearance: 
they  are,  like  the  rest,  compressed ;  but  both  their  posterior 
angles  stand  out  at  the  sides  as  saddle-shaped  membranous 
fingers,  which  are  largest  upon  the  middlemost  of  these  joints, 
but  become  lost  behind,  the  superior  joints  passing  evenly  into 
the  following  ones.  In  the  middle  region  of  the  worm  the 
male  sexual  apparatus  was  generally  well  developed;  and 
along  one  margin  the  sexual  organs  showed  themselves  pro- 
truding upon  a  larger  or  smaller  number  (up  to  about  twenty) 
of  segments,  most  strongly  upon  the  middlemost  of  these, 
whilst  they  were  more  or  less  retracted  upon  the  foremost  and 
hindmost  of  them.  The  sexual  organ  (the  protruded  spermatic 
duct)  is  cylindrical,  comparatively  large,  namely  0*046  millim. 
in  diameter,  and  as  much  as  0*6  millim.  in  length  ^  its  surface 
has  a  readily  perceptible  covering  of  fine  spines,  in  regularly 
crossing  rows.  If  the  spermatic  duct  be  traced  into  the  joint^ 
it  is  seen  to  bend  backward  and  form  a  loop.  From  the  sexual 
orifice  an  elongated  oval  sac  extends  forward.  In  the  posterior 
part  of  the  joint  two  pretty  sharply  defined  roundish  organs 
are  observed,  and  between  these  a  third,  less  considerable  one. 
The  joints  now  increase  in  size  posteriorly ;  and  in  the  posterior 
there  were,  in  several  of  the  worms,  thinly  membranous  round 
ova,  with  hooked  embryos  of  0*014-0'016  millim.  in  length ; 
these  joints,  which  were  more  elongated,  had  a  dilatation 

*  Wesfcrumb,  De  Helminthibus  acanthocephalis.  Commentatio  li!storico- 
anatomica  adiiexo  recensu  animaliam,  in  Museo  Vindobonensi  circa  Hel- 
mintbes  dissectorum,  et  singularum  specierum  bariim  in  illis  repertaruni 
(Hanoverae,  1821),  n.  73. 

Ann.  dh  Mag.  Nat.  Hist.  Sev,  4.  Vol.  iv.  4 
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upon  one  side  or  ike  other,  in  which  espedallj  the  ova  were 
collected. 

A  single  jonn^r  specimen,  of  a  little  more  than  10  millims. 
in  lengm,  in  which  there  was  not  yet  any  trace  of  generative 
organs,  furnished  some  elucidation  of  the  mode  of  develop- 
ment of  the  joints.  The  anterior  extremity  of  the  worm  pre-* 
sented  the  same  characters  as  in  the  more  developed  speci- 
mens ;  it  had  exactly  the  same  appearance,  and  was  only  a 
little  smaller ;  but  behind  it  the  breadth  diminished,  so  lliat 
the  whole  of  the  posterior  region  was  very  small,  only  0*1 
millim.  broad,  altnough  already  distinctly  and  throughout 
quite  regularly  divided  into  joints,  the  number  of  which 
amounted  to  about  110.  Now,  considering  that  the  number 
of  joints  in  the  more  developed  worms  was  smaller  in  propor- 
tion as  the  development  of  the  sexual  apparatus  and  therewith 
the  enlargement  of  the  joints  had  advanced  forwards,  it  would 
seem  certain  that  the  formation  of  all  the  joints  takes  place 
before  the  sexual  organs  begin  their  development,  and  that 
their  development  subsequently  advances  from  behind  for-* 
wards,  whilst  the  posterior  joints  are  successively  thrown  off 
as  they  reach  maturity. 

As  this  tapeworm  cannot  be  referred  to  any  known  genus^ 
I  will  propose  to  call  it  Idu^enea  Otidis.  I  asisume  that  the 
anterior  region  famished  with  finger-like  processes  may  be 
regarded  as  the  head  or  scolex.  The  ova  exactly  resemble 
those  which  occur  in  several  species  of  Tcenia'y  but  the 
mode  of  development  of  the  jomts  differs  from  the  usual 
mode. 

If  We  examine  Bremser's  fig.  13,  and  Nitzsch's  figs.  2, 3, 5, 
and  6,  as  cited,  in  which  joints  of  T.  villosa  with  protruded 
sexual  organs  and  more  or  less  distinct  indications  of  the  internal 
sexual  apparatus  are  represented,  the  supposition  will  be  forced 
upon  us  that  a  confusion  of  this  tapeworm  with  Idiogenes  Ottdis 
may  have  taken  place ;  and,  with  regard  to  Bremser's  figure, 
it  appears  to  me  very  probable  that  it  belongs  to  Idiogenes* 
With  regard  to  Nitzsch's  figures,  it  might  in  such  case  be 
assumed  that  the  generative  apparatus  oi  Idiogenes  was  drawn 
in  the  joint  of  T.  villosa]   at  least  I  have  never  met  with 

i'oints  of  jT.  villosa  with  sexual  apparatus  of  this  appearance. 
[t  is  possible  that  Nitzsch  might  nave  been. misled  by  Brem- 
ser's figure,  and  sought,  by  his  somewhat  diagrammatic  figures, 
to  bring  about  an  agreement :  and  with  regard  to  this,  it  may 
be  remarked  that  it  is  difficult  to  obtain  a  complete  and  cohe- 
rent specimen  of  T,  villosa^  in  consequence  of  the  interknotting 
which  has  already  been  referred  to,  and  the  facility  with  which 
they  are  broken  up  into  fragments. 
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EXPLANATION  OF  PLATE  HL  jftga.  4-13. 

JF^.  4  Anterior  part  of  TVntuv  villosa.  with  the  head  (x  35). 

J^.  6.  Oirdet  of  hooks  of  the  same  (X  240). 

^>.  6.  Single  hooks  of  the  same  (  X  920). 

jPi^.  7.  Joints  of  the  same  (  x  35). 

J?iff*  8.  Joints  of  "Tesnia  in/tmdibulifonms,^*  from  Otie  tardOf  in  Rudolphi's 

collection  (x  35). 
JFY^.  9.  Idiogenes  Ottdis  in  a  yoim^  stage  (X  9). 
^ig,  10.  The  same,  more  advanced  in  development  (  x  9). 
jpy.  11.  The  anterior  region  of  the  same  (  X  18). 
JF^.  12.  Joints  of  the  same^  with  generative  organs  (x  35). 
Mff,  13.  Ova  of  the  same  (x  240). 


VII. — On  the  Myology  of  Bradypus  tridactylus ;  with  Remarks 
on  the  general  Muscular  Anatomy  of  the  Edentata,  By 
Alexander  Macalisteb^  Demonstrator  of  Anatomy ,  Boyal 
College  of  Surgeons,  Ireland,  Professor  of  Anatomy,  Royal 
Dublin  Society*. 

The  muscular  anatomy  of  the  Edentata  is  of  particular  interest 
when  considered  in  connexion  with  the  curious  habits  of  many 
of  the  order,  a^  well  as  when  we  consider  it  in  connexion  with 
the  zoological  affinities  of  the  group ;  and  attention  has  been 
directed  of  late  to  the  subject  by  a  number  of  papers  by  various 
anatomists.  Through  the  kindness  of  Prof.  Haughton,  I  have 
been  enabled  to  make  a  very  careful  dissection  of  (1)  a  very 
fine  young  specimen  of  AS  {Bradypus  tridactylus)  and  (2)  four 
Armadilloes  {Dasypus  sexdnctus) ;  and  on  these,  witn  refe- 
rences to  the  notes  of  a  former  dissection  of  a  Seven-banded 
Armadillo,  I  have  founded  the  following  remarks.  The  ana- 
tomy of  the  Ai  has  been  made  the  subject  of  description  by 
Stisemuhlf,  MeckelJ,  and  Cuvier§,  that  of  the  Anteaters  by 
Meckel  II,  Pouchetlf,  Owen**,  and  Rappft;  of  Orycteropus  by 
Cuvier,  Humphryjf,  andGalton  §§;  of  ArmadiUoesby  (Juvier, 
Meckel,  and  Galton.  It  may  thus  be  seen  how  much  has 
been  hitherto  done  as  reeards  the  study  of  the  myology  of 
these  animals.     Most  of  these  descriptions  seem  to  be  made 

^  Commtmicated  Inr  the  Author,  having  been  read  before  the  Royal 
Zoological  Society  of  Ireland. 

.  t  &  Mnsculis  in  extremitatibus  firadj^odis  tridactyli.   Berol.  1815. 
: :  System  der  Vei'gleichenden  Anatomie,  1828. 
§  Lemons  d'Anat.  Compar6e,  1835. 
II  Aiuit  des  zweizehigen  Ameisenfrefiser.  Archiy,  v.  1810. 
%  M^moire  sur  le  grand  Fourmilier.    Premier  liviaison.   1867. 
••  On  the  Anatomy  of  the  Great  Anteater  (Trans.  Zool.  Soc.  1854^. 
tt  Anatomische  Untersuchungen  iiber  die  Edentaten.  Tiibingen,  1862. 
ft  Journal  of  Anat.  &  Phys.  ser.  2.  vol.  i.  p.  290. 
§1  Trans.  Linn.  Soc.  vol.  xxvi.  p.  567. 
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with  great  care  and  accuracy ;  so  that  we  are  in  a  position  to 
appreciate  the  special  myological  characters  of  the  entire  order* 
The  specimen  of  Three-toed  Sloth  was  in  good  condition,  small; 
and,  as  many  of  its  epiphyses  seemed  to  be  still  cartilaginous, 
it  was  evidently  a  young  animal. 

On  removing  the  skin  from  the  back  and  side,  very  few 
platysmal  fibres  were  visible  ;  indeed  the  only  portions  of  the 
panniculus  camosus  present  were  a  few  scattered  weak  fasciculi 
at  its  lower  or  abdominal  end,  and  a  very  few  sparse  bundles 
in  the  neck,  much  weaker  than  I  have  found  in  Dasypus  sex^ 
cinctus. 

The  trapezius  was  a  thin  muscle,  rather  smaller  than  usual, 
arising  from  all  the  cervical  spines  with  the  exception  of  the 
first,  and  from  the  upper  six  of  the  dorsal  spines  ;  it  was  in- 
serted into  the  scapular  spine  for  its  whole  length,  and  into  the 
acromion  process.  I  could  trace  no  fibres  into  the  rudimental 
clavicle,  although  such  an  arrangement  is  described  by  Meckel 
both  in  this  animal  and  in  the  Anteater ;  similarly,  I  found  no 
clavicular  fibres  in  the  Dasypus  sexcinctuSj  and  in  this  respect 
agree  with  the  observations  of  Mr.  Galton,  who  says  that  in 
Orycteropus  also  no  clavicular  fibres  exist.  This  muscle  in  the 
A'i  is  undivided,  as  also  in  Orycteropus ;  but  in  the  Armadillo 
it  is  split  distinctly  into  upper  and  lower  portions.  Meckel  in 
his  description  assigns  to  this  muscle  a  much  more  limited 
range  of  origin  than  that  which  I  have  found. 

The  rhomboideus  is  small  and  single ;  it  arises  from  the 
last  cervical  and  the  upper  three  dorsal  spines.  Its  insertion 
is  normal.  There  is  no  trace  of  an  occipital  slip ;  but  in  Da- 
sypus  I  found  a  true  occipito-scapular  slip  largely  developed. 
The  same  condition  occurs  in  Orycteropus ;  but,  with  the  ex- 
ception of  a  slight  differentiation  in  direction,  it  is  not  separa- 
ble into  true  major  and  minor  portions  (Galton).  In  the  Two- 
toed  Anteater  its  arrangement,  according  to  Meckel,  is  similar 
to  that  in  the  Ai. 

I  found  no  levator  claviculse  or  trachelo-acromial  (omo- 
atlantic  of  Prof.  Haughton) ;  it  is  described  as  existing  in  the 
Orycterope  under  the  name  of  cervico-humeral  (Humphry), 
acromio-basilar  (Galton) ;  and  it  is  likewise  present  in  the 
Armadillo,  and  inserted  into  the  clavicle. 

The  levator  scapulae  is  not  distinct  from  the  serratus  mag- 
nus,  and  hence  Meckel  describes  it  as  non-existent ;  but  as  we 
recognize  any  cervical  prolongation  of  the  serratus  magnus  as 
a  levator  scapulae  (for  in  truth  the  latter  in  its  most  perfect 
condition  is  nothing  else  than  a  neck  prolongation  of  the 
former),  so  it  is  probably  more  correct  to  say  that  the  levator 
scapulae  segment  of  the  serratus  arises  from  all  the  cervical 
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transverse  processes  below  the  sixth,  and  is  Inserted  into  the 
superior  angle  of  the  scapula  inseparable  from  the  rest  of  the 
serratus ;  it  is  more  separate  in  the  Armadillo,  but  less  sepa- 
rate in  the  Orycterope. 

The  splenius  is  distinct,  moderate  in  size,  arising  from  the 
spines  of  the  third,  fourth,  fifth,  and  sixth  cervical  vertebrce, 
and  is  inserted  into  the  transverse  process  of  the  atlas ;  this 
part  seems  to  correspond  with  the  splenius  capitis  of  other 
animals,  but  it  has  no  occipital  attachment ;  the  second  part, 
or  splenius  colli,  arises  from  five  spines  below  the  last-named 
muscle,  and  is  inserted  into  the  transverse  processes  of  the 
second,  third,  fourth,  and  fifth  cervical  vertebrse. 

The  compiexus  arises  from  the  transverse  processes  of  all 
the  cervical  vertebrae,  and  is  inserted  into  the  occipital  bone : 
it  has  no  biventral  portion,  and  showed  no  traces  of  tendinous 
intersections. 

The  semispinalis  colli,  longissimus  dorsi,  multifidus  spina, 
Tecti  capitis  postici,  obliqui  capitis,  and  rectus  capitis  anticus 
major  were  not  remarkable  in  any  respect.  The  intercostals 
were  not  divisible  into  distinct  strata ;  and  I  saw  no  traces  of 
transversi  thoracis  anterior  or  posterior.  Lonffus  colU  waa 
large,  but  exhibited  nothing  unusual  in  its  attachments. 

Serratus  magnus,  when  separated  artificially  from  the  levator 
scapulae,  arises  from  the  eight  superior  ribs  (Meckel  says 
seven) ;  its  insertion  is  normal,  into  the  lower  two-thirds  of 
the  vertebral  costa  of  the  scapula ;  it  is  undivided,  but  thin  in 
the  middle,  but  is  separated  into  two  parts  in  Dasypus.  It  is 
not  split  in  the  Orycterope. 

Omohyoid  is  absent  in  the  sloths,  as  Cuvier  and  Meckel 
mention:  the  former  refers  to  its  existence  in  the  Anteater; 
but  Owen  does  not  mention  its  presence  in  the  Great  Anteater, 
and  it  is  absent  in  Ae  Arma<£llo,  aa  Galton  very  correctly 
observes,  and  m  the  Oiycterope. 

Stemo-cleido-mastoid  arises  from  the  front  of  the  sternum, 
from  the  first  rib,  by  a  few  aponeurotic  fibres,  and  from  the 
inner  end  of  the  soft  rudimental  clavicle ;  the  latter  origin  is 
extremely  slight,  barely  sufficient  to  justify  the  middle  particle 
of  the  name ;  it  is  not  distinctly  continued  over  the  great  pec- 
toral, but  the  muscles  of  each  side  are  connivent  in  the  mesial 
line ;  it  is  inserted  by  two  slips  into  the  paramastoid  process  ; 
the  muscle  is  split  into  true  stemo-and  cleido-mastoid  portions 
in  the  Six-banded  Armadillo  and  in  all  the  Anteaters.    ■ 

Stemo-hyoids  and  sterno-thyroids  were  normal,  as  also  were 
the  digastric  (which,  as  is  often  the  case,  had  but  one  belly), 
mylohyoid,  thyrohyoid,  and  hyoglossus.  The  other  muscles 
of  the  neck  were  not  examinea. 
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Pectoralis  major,  a  large  and  flat  muscle,  arises  from  the 
front  of  the  sternum,  continuous  with  its  fellow  of  the  opposite 
side,  from  the  cartilages  of  the  six  upper  ribs,  and  from  the 
inner  end  of  the  rudimental  clavicle ;  from  this  origin  it  is 
inserted  into  the  pectoral  edge  or  outer  lip  of  the  bicipital 
groove.  It  does  not  extend  to  the  abdomen,  as  is  the  case  in 
Dctsypvs  (Galton) ;  and  it  likewise  differs  from  the  pectoral  in 
that  animal  by  extending  to  the  clavicle,  which  is  not  the  case 
in  the  Armadillo  or  in  the  Orycterope.  The  pectoral  in  the  Ai 
is  not  connected  with  the  latissimus  dorsi  or  with  the  external 
oblique,  but  is  closely  attached  to  the  deltoid. 

Pectoralis  minor  was  absent  in  Bradypusj  as  stated  by 
Meckel.  Cuvier,  in  his  plate  of  this  animal,  calls  the  next 
muscle  by  this  name,  erroneously,  I  believe.  It  is  likewise 
absent  in  the  Anteaters  and  in  the  Armadilloes.  Galton  con« 
siders  the  muscle  described  by  Meckel  in  the  Armadillo  as 
pectoralis  minor  to  be  in  reality  subclavius.  In  Oryoteropus  a 
pectoralis  minor  does  in  reality  exist,  described  by  Humphry 
and  Galton. 

Subclavius,  a  large  muscle,  arising  as  usual  from  the  first 
rib,  passes  upwards  and  outwards  to  be  inserted  into  the  under 
side  of  the  acromion  process,  and  by  a  few  fibres  into  the  cla- 
vicle. In  the  Orycterope  this  muscle  is  large  and  sternal  in  its 
origin ;  and  its  insertion,  in  the  specimens  examined  by  Mr 
Galton,  was  into  a  sesamoid  bone  beneath  the  acromio-clavi- 
cular  joint,  imbedded  in  the  fibres  of  origin  of  the  deltoid.  It 
is  present  and  large  in  the  Armadillo,  but  absent  in  the  Ta- 
mandua  (Rapp,  Galton),  and  in  the  Great  Anteater  (Pouchet) 
and  Two-toed  Anteater  (Meckel) ;  but  it  is  present  and  small 
in  the  Two-toed  Sloth  (Galton). 

Pectoralis  quartus  (latissimus  dorsi  secundus)  arises  from 
the  seventh  and  eighth  ribs  at  the  junction  of  their  bony  and 
cartilaginous  portions ;  it  is  inserted  into  the  outer  or  pectoral 
lip  of  the  bicipital  groove.  This  muscle  I  consider  to  be  a 
fourth  pectoral;  and  its  insertion  is,  I  think,  sufficient  to  deter- 
mine this  relation ;  it  is,  however,  often  regarded  as  a  part  of 
the  latissimus  dorsi,  and  has  been  described  as  a  second  latis- 
simus in  the  Seal  and  several  other  animals.  Galton,  in  speak- 
ing about  the  latissimus  dorsi  in  Dasypus  aexcinctusy  says  that 
"  certain  muscular  fibres  take  origin  from  the  ribs  between  the 
fifth  and  ninth  inclusive,  anterior,  but  close,  to  those  costal 
elements  of  the  latissimus  dorsi  already  described  as  arising 
from  the  same  ribs,  and  pass  straight  upwards  to  that  portion 
of  the  broad  terminal  tendon  of  the  pectoralis  major  which  has 
the  highest  insertion  into  the  humerus;"  this  he  considers 
possibly  a  modified  "Achselbogen;"  and  he  states  very  pro- 
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perlj  that  it  coexists  with  the  dorsi-epitrochlear  muscle,  and 
thus  can  scarcely  be,  as  Mr.  Wood  suggests,  an  impertectly 
developed  slip  of  the  dorsi-emtrochlear  muscle.  This  muscle 
I  found  in  Gebua  capuctntia  (Proc.  Nat.  Hist.  Soc.  Dublin.  April 
1866)  passing  from  the  cartilages  of  the  eighth,  ninth,  and 
tenth  nbs  to  the  capsular  ligament  of  the  shoulder«joint.  A 
similar  muscle  was  described  by  Mr.  Mivart  in  Gerccmthecua 
sabcBus  (Proc.  Zool.  Soc.  1865,  p.  44).  I  have  likewise  seen 
it  in  Maciicua  nemeatrinits  ana  ainicua.  This  muscle  is  de- 
scribed and  figured  by  Mr.  Wood  as  an  anomaly  in  human 
anatomy  (Proc.  Eoyal  Soc.  1866,  p.  231,  and  fig.  1) ;  it  is  de- 
scribed by  Zenker  in  Amphibian  reptiles  as  brachio-abdomi- 
naUs  (Batrachomyologia,  p.  39),and  by  Duvemoy  as  chondro- 
epitrochlear  in  many  animals,  rrof.  Huxley  has  also  given  to 
it  the  name  of  costo-humeral.  I  have  found  it  present  in  the 
Seal,  Opossum,  Phalangiata^  Macropus  giganteuSy  Wallaby^ 
Otter,  and  as  an  anomaly  in  man.  Dug^s  applies  to  it  the 
name  abdomino-humeralis,  and  Klein  humero-abdominalis. 
It  is  strongly  marked  in  the  Frog,  Pipa  americana  and  Bufo 
cinerea,  and  in  Lacerta  viridis  (closely  connected  to  the  great 
pectoral) ;  but  it  does  not  seem  to  exist  in  Iguana  tvberculata^ 
and  is  not  mentioned  in  Mr.  Mivart's  careful  description  of  this 
species.  Its  affinities  seem  certainly  to  be  pectoral,  and  it 
seems  to  be  an  additional  posterior  member  of  that  group  of 
muscles ;  and  its  rudiment,  I  think,  is  the  human  ^^  Achsel- 
bogen  "  of  Langer,  as  supposed  by  Mr.  Galton. 

The  rectus  thoracicus  lateralis  arose  from  the  third,  fourth, 
and  fifth  ribs,  and  was  inserted  into  the  first  rib ;  it  lay  super- 
ficial to  the  serratus  magnus.  This  was  the  only  thoracic 
rectus  present,  as  there  was  no  superficial  stemalis  brutorum 
or  rectus  stemalis,  nor  was  the  rectus  abdominis  continuouB 
with  it.  It  was  quite  separate  from,  but  internal  to,  the  sca- 
leni  muscles.  A  muscle  corresponding  to  this  was  described 
as  an  anomaly  in  human  anatomy  by  Mr.  Wood  and  myself 
some  time  ago,  and  I  have  since  met  with  several  instances  of 
it  in  the  dissecting-room ;  and  a  similar  muscle  I  also  found 
in  MaxMCua  sinicua  and  nemeatrinuay  and  very  distinct  in  a  fine 
Bengal  tiger ;  but  in  them  the  rectus  abdominis  was  continuous 
with  the  muscle,  which  is  not  the  case  in  Bradypiia.  The  in- 
sertion of  this  muscle  was  a  little  external  to  the  origin  of  the 
subclavius ;  and  in  this  respect  it  corresponded  closely  to  the 
arrangement  in  Orycteropua  capenaia^  in  which  the  subclavius 
origin  almost  touches  the  prolonged  rectus  abdominis — ^a  con- 
dition described  by  Meckel  and  Galton.  We  can  thus  deter- 
mine the  homologies  of  this  lateral  rectus,  and  find  it  to  be 
nothing  but  a  prolonged  or  detached  slip  of  the  rectus  abdo- 
minis, displacea  outwards  or  lateralized  from  its  origin. 
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The  latissimus  dorsi  arises  from  the  lower  dorsal  spines 
through  the  medium  of  the  lumbar  faseia  from  the  lower  five 
ribs,  and  is  inserted  as  usual  into  the  inner  bicipital  lip  of  the 
humerus.  Meckel  mentions  that  it  is  divided  into  two  parts ; 
but  one  of  these  is  the  pectoralis  quartus  described  above.  In 
the  Anteater  the  origin  of  this  muscle  is  described  as  being 
purely  costal  and  fascial.  In  the  Armadillo  its  origin  is  ex- 
tensive and  normal.  It  is  not  so  closely  connected  to  the  teres 
major  in  the  Ai  as  in  the  Great  and  Two-toed  Anteaters,  in  both 
of  which  it  is  described  as  being  closely  joined  to  that  muscle. 

The  deltoid  muscle  is  small,  triangular,  and  not  clearly 
segmented ;  it  arises  from  the  acromion  process  and  from  the 
scapular  spine,  and  is  closely  connected  to  the  trapezius  on  the 
one  side,  and  to  the  great  pectoral  on  the  other ;  its  insertion  is 
into  the  middle  fourth  of  the  outer  side  of  the  humerus.  Its 
area  of  insertion  is  not  so  extensive  as  is  stated  by  Meckel ; 
but  allowance  may  perhaps  be  made  for  the  youth  of  the  pre- 
sent specimen.  Meckel  mentions  that  it  gives  off  an  accessory 
head  to  the  biceps,  which  we  did  not  find  in  our  specimen. 
In  the  Armadillo  the  deltoid  is  divisible  into  acromial,  clavi- 
cular, and  spinous  or  scapular  parts,  as  described  by  Galton 
and  Meckel.  In  Orycteropus  it  is  likewise  trifid  according  to 
Cuvier  and  Galton,  bifid  according  to  Prof.  Humphry.  It  is 
also  bifid  in  the  Anteater. 

The  supraspinatus  muscle  was  normal  in  origin  and  inser* 
tion,  as  is  the  case  in  Orycteropua.  Myrmecophaaaj  DcisypuSj 
and  others.  The  infraspinatus  is  likewise  regular ;  and  the 
teres  minor  is  absent,  or,  if  present,  its  germ  is  fused  with  the 
infraspinatus.  A  true  teres  minor  is  present  in  the  Armadillo, 
Orycterope  (Humphry,  he.  cit,  p.  300;  Galton,  p.  574),  and 
Anteater.  Meckel,  indeed,  mentions  a  teres  minor  in  the  Ai, 
but  it  seems  to  be  the  next  muscle,  and  not  a  true  teres 
minor. 

Subscapulo-humeral,  a  small  muscle  on  the  subscapular 
aspect  of  the  long  head  of  the  triceps,  arises  from  the  upper 
portion  of  the  axillary  margin  close  to  the  glenoid  cavity,  and 
18  inserted  below  the  lesser  humeral  tuberosity.  It  is  quite 
separate,  in  the  Ai,  from  the  subscapularis.  This  muscle  was 
described  by  Wenzel  Gruber  (Abhandlung  aus  die  mensch- 
lichen  und  vergleichenden  Anatomic  :  Petersburg,  1854, 
p.  109),  by  Mr.  Wood  and  myself  as  an  anomaly  in  human 
anatomy  (Proc.  Roy.  Irish  Acad.  April  1866,  and  Med.  Press 
and  Circular,  vol.  iii.  p.  79).  I  have  found  it  in  many  ani- 
mals, as  stated  in  my  former  paper,  to  which  I  have  to  add 
the  Tiger  and  the  Ai. 

The  subscapularis  was  normal,  as  was  also  the  case  in  Cho- 
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JcfpuSy  Dasypus^  OrycteropuSy  and  the  Anteaterff.  The  teres 
major  is  very  large  and  qi^ite  separate  from  tlie  latissimus 
dorsi,  as  it  is  in  the  Orycterope  and  Armadillo,  not  connected 
to  it  as  in  the  Great  Anteater  (Pouchet)  or  the  Myrmecophaga 
tamandua  (Rapp). 

Coraco-bracnialis  is  small,  and  inserted  into  the  upper 
fourth  or  perhaps  nearly  the  upper  third  of  the  humerus ;  it  is 
undivided,  and  represents,  according  to  Mr.  Wood,  the  middle 
rather  than  the  short  coraco-brachial  muscle.  The  long  form 
occurs  in  the  Orycterope  (Humphry)  j  in  one  specimen  of  this 
animal,  however,  Gaiton  describes  a  rudiment  of  the  short 
form :  it  is  present  also,  in  its  long  variety,  in  Myrmecophaga 
jvibaJtu  and  tamandua ;  the  middle  variety  represents  it  in  Gho^ 
loepus  didactyltis.  In  the  two  above-mentioned  Anteaters, 
Messrs.  Gaiton  and  Pouchet  describe  fibres  from  the  root  of 
the  rudimental  coracoid  inserted  into  the  outer  part  of  the 
inner  tuberosity.  This  condition  is  described  by  Mr.  Gaiton 
as  occurring  also  in  Macrcptts  ruficoUis  and  giganteus  j  and  I 
remarked  it  in  a  Wallaby  and  also  in  the  shoulder  of  Qlobto^ 
cephahis  smneval  (Proc.  Zool.  Soc.  1867,  p.  481).  In  the 
Armadillo  both  the  short  and  long  forms  exist,  as  Mr.  Gaiton 
correctly  describes. 

The  biceps  is  a  double  muscle,  and  may  be  regarded  as 
consisting  of  a  humeral  and  a  scapular  portion.  The  more 
superficial  or  humeral  arises  from  tlie  anterior  surface  of  the 
humerus  internal  to  the  deltoid,  but  unconnected  with  that 
muscle ;  its  origin  extends  for  about  one-half  of  the  anterior 
surface  of  the  bone,  and  it  overlaps  the  scapular  head ;  this 
muscle  passes  downwards  perfectly  separate  from  the  scapular 
biceps,  and  is  inserted  into  the  tubercle  of  the  radius.  It 
is  accurately  described  by  Meckel;  but  in  his  case  an 
accessory  head  was  received  from  the  deltoid — ^a  condition  of 
which  I  could  not  find  a  trace.  This  humeral  head  to  the  arm- 
biceps  does  not  exist  in  the  Armadillo,  Anteater,  or  Oryc- 
terope ;  but  it  is  a  common  anomaly  in  human  anatomy,  oc- 
curring, according  to  Theile,  once  in  every  eight  subjects 
(Encyclopedic  Anatomique,vol.iii.p.217) — a  proportion  which 
I  found  to  exist  in  the  dissecting-room  of  the  Koyal  College  of 
Surgeons,  Ireland,  during  the  session  1866-67  (Proc.  Royal 
Irish  Acad.  1867).  The  accessory  deltoid  head  described 
by  Meckel  has  its  counterpart  in  another  anomaly  described 
by  me  in  the  same  paper — the  fifth  variety  of  the  biceps 
therein  recorded,  in  which  the  biceps  arose  by  a  fleshy  tongue 
from  the  deltoid,  and  did  not  possess  a  long  head :  this,  as  we 
shall  presently  see,  is  a  close  approach  to  the  "  Sloth  "  con- 
dition.    A  coracoid  and  humeral  biceps  exists  in  Vespertilio 
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and  Pteropua  Javantcua*.  The  same  arrangement  occxirs  in 
many  birds,  except  the  StruthionidsB  and  some  of  the  Natatores. 
The  humeral  head  also  appears  in  the  human  leg  as  an  element 
in  the  biceps  flexor  cruris. 

The  scapular  biceps  arises  from  the  upper  part  of  the  sea* 
pula,  immediately  above  the  glenoid  cavity,  external  to  the 
root  of  the  coracoid  process ;  it  passes  over  and  does  not  pierce 
the  capsular  ligament  of  the  shoulder-joint,  and  is,  as  before 
mentioned,  not  at  all  connected  to  the  last  muscle.  It  is  in- 
serted into  the  ulna  by  a  distinct  strong  tendon.  This  gleno-r 
ulnar  biceps  is  not  bound  down  into  a  groove  at  the  upper 
part  of  its  course,  as  in  Dasypus :  in  that  animal  its  insertion 
IS  both  radial  and  ulnar.  In  two  ArmadiUoes  dissected  by  me 
there  was  no  origin  from  the  coracoid  process;  but  in  one 
dissected  during  April  1868  a  slender  band  sprang  from  that 
process,  and  so  the  muscle  was  a  true  biceps.  The  biceps  has 
a  single  head  in  the  Two-toed  Anteater,  but  is  radio-ulnar  in 
its  insertion.  It  has  a  glenoidal  and  a  deltoidal  origin  in  the 
Orycterope,  and  is  purely  radial  in  its  insertion.  In  Myrtne^ 
oophcuja  tamandua  it  has  one  head  from  the  glenoid  cavity, 
one  from  the  coracoid  process  arising  in  common  with  the 
coraco-brachialis,  and  a  third  from  the  humerus.  In  the 
Great  Anteater,  Pouchet  describes  two  heads,  glenoidal  and 
coracoidean,  the  latter  being  closely  united  to  the  coraco-* 
brachialis  at  its  origin.  (For  some  notes  on  these  flexors  see 
Joum.  of  Anat.  and  Phys.  1868,  p.  285.) 

The  brachialis  anticus  arises  from  the  anterior  and  inner 
side  of  the  humerus,  and  is  inserted  by  equal  tendons  into  the 
radius  and  the  ulna,  its  radial  attachment  being  slightly  con- 
nected  to  the  radial  insertion  of  the  humeral  part  of  2ie  biceps, 
and  its  ulnar  one  being  placed  behind  the  insertion  of  uie 
gleno-ulnar  muscle.  This  muscle  seems  not  to  have  a  sepa^ 
rate  existence  in  the  Anteaters,  except  in  the  Great  Anteater, 
in  which  Pouchet  described  it  as  present.  Kapp  describes  it 
as  undeveloped  in  Myrmecophcuga  tamandiui'y  and  Meckel  says 
it  has  not  a  separate  existence  in  Myrmecophaga  didactyta. 
In  Oryctercpus  it  receives  a  slip  from  the  biceps  (Humphry), 
and  sends  a  small  slip  to  the  radius  (Galton).  Meckel  ae- 
scribes  it  as  being  purely  ulnar  in  its  insertion  in  Bradypua 
tridactylus.  In  the  Armadillo  it  is  very  large,  and  is  purely 
ulnar  in  its  insertion. 

The  triceps  arises  by  a  scapular  and  two  humeral  heads 
separated  as  usual  by  the  musculo-spiral  nerve.     In  the  Ant- 

•  Prof.  Humphry  describes  the  biceps  as  possessing  two  coracoid  heads 
in  Pteropus  Edtoardsuj  and  without  a  niuneral  head  ( Jouzu.  of  Anat  and 
Phys,  vol.  iii.  p,  303). 
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eater  Meckel  describes  two  scapular  heads,  and  one  humeral. 
Two  scapular  heads  likewise  exist  in  Dasypua—^onQ  a  long 
head  proper,  the  other  a  more  superficial  and  expanded  origin; 
from  these  the  dorsi-epitrochlear  is  quite  distinct ;  and  thus, 
with  the  two  humeral  origins,  we  have  five  extensor  muscles 
on  the  back  of  the  arm.  In  the  Orycterope  there  are  four 
heads,  two  humeral  and  two  scapular  (Galton).  Three  scapular 
origins  are  described  by  Prof.  Humphnr. 

The  anconeus  extemus  is  distinct  ana  large ;  the  epitrochleo- 
anconeus  (Gruber*)  is  large  and  underlies  the  flexor  carpi 
ulnaris,  and  crosses  over  the  idnar  nerve ;  this  muscle  arises 
from  the  inner  condyle,  and  its  fibres  pass  transversely  out- 
wards to  the  olecranon  process.  It  is  present  in  the  Orycterope 
(Cuvier,  Humphry,  Galton),  in  the  Tamandua  (Itapp),  m 
Myrmecoph(wajyhata  (Pouchet),  Daaypus  sexcinctudy  trtcinctua 
(Gruber),  m,  didactyla  (Gruber),  Mania j  Cholapus  didactylvs 
(Galton),  J3,  {Tatusia)  novemcinctus  (Galton). 

The  pronator  teres  is  large,  as  in  most  of  the  Edentata,  and 
arises  from  the  inner  condyle  of  the  humerus.  It  soon  sepa- 
rates into  two  portions  near  its  insertion;  and  these  occupy  the 
lower  half  of  the  radius  and  the  anterior  surface  of  the  wrist- 
joint.  In  the  Armadillo  its  insertion  is  also  to  the  lower  part 
of  the  radius,  occupying  about  one-half  of  that  bone.  It  is 
similar  and  undivided  in  the  Anteater  and  Orycterope.  The 
median  nerve  is  underneath  it  in  all:  and  there  is  no  trace  of  a 
coronoid  head  in  any  of  these.  (Journal  of  Anat.  &  Phys. 
1867,  p.  9.) 

Pronator  quadratus  is  a  small  muscle  occupying  the  lower 
sixth  of  the  forearm ;  its  fibres  run  in  their  usual  ulno-radial 
course  at  an  angle  of  about  60^  with  the  shaft  of  the  radius. 
Meckel  says  that  this  muscle  is  smaller  in  the  Ai  than  in  any 
other  mammal,  and  that  it  occupies  only  one-eighth  of  the 
forearm ;  but  this  did  not  exactly  describe  the  appearance  in 
our  specimen,  for,  though  small,  it  was  not  quite  so  insigni- 
ficant as  the  great  German  anatomist  found  it,  as  in  our  in- 
stance it  was  at  least  as  long  as  broad.  I  did  not  find  a  trace 
of  it  in  the  Armadillo,  as  Galton  and  Meckel  observe ;  and  it 
seems  likewise  to  be  absent  in  Myrmecophaga  didactyla  (Mec- 
kel). It  exists,  however,  in  M.jubata  (Pouchet),  M,  tamandua 
(Rapp),  and  Orycteropvs^  in  which  Prof.  Humphry  describes  it 
as  small,  and  Mr.  Galton  as  filUng  the  whole  interosseous 
space  of  the  forearm,  as  well  as  the  anterior  face  of  the  radius 
and  ulna. 

Flexor  carpi  radialis  is  a  small  muscle,  and  passes  from  the 

.    *  M^moires  da  rAcad^mie  Xmp^riale  des  Sciences  de  St.  P^tenbourg, 
86r,  7.  vol.  X.  p.  5, 
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inner  condyle  to  the  metacarpal  bone  of  the  first  finger,  and  to 
the  trapezium  bone  at  its  base.  In  the  Orycterope  Mr.  Gralton 
mentions  that  it  arises  from  the  external  condyle  (a  misprint, 
I  suppose,  for  internal)^  and  that  it  is  inserted  into  a  ses&moid 
bone  and  into  the  styloid  process  of  the  radius ;  these  pectilia- 
rities  of  insertion  were  described  by  Prof.  Humphry.  In  tlie 
Armadillo  it  is  inserted  into  the  outer  of  the  bones  of  the  se- 
cond row  of  the  carpus  (trapezio-trapezoid  of  Mr.  Galton)  . 

Palmaris  longus  is  larger  than  the  last,  and  has  a  corre-' 
sponding  origin ;  its  insertion  is  into  the  palmar  fascia^  and 
into  the  pisiform  and  unciform  bones.  It  is  quite  separate 
from  the  flexor  sublimis  digitorum,  although  in  Dasypus  they 
are  closely  connected — an  arrangement  described  by  Theile  as 
an  anomaly  in  human  anatomy,  and  noticed  (Proc.  Royal  Irish 
Acad.  Dec.  9, 1867)  as  the  thirteenth  variety  of  the  palmaris 
by  myself.  In  the  Orycterope  the  same  fiision  of  palmaris 
and  superficial  flexor  occurs  (Humphry).  Kapp  describes  it  as 
absent  in  M.  tamandua ;  but  the  "  Spannmuskel"  recorded  by 
him  is  in  reality  only  a  variety  of  it  displaced  in  its  origin. 
In  the  Myrmecophaga  didactyla  Meckel  described  the  palmaris 
as  unitea  to  the  flexor  carpi  ulnaris — a  condition  whicn  I  have 
also  found  as  an  anomaly  in  human  anatomy  (variety  15  in 
the  paper  above  mentioned). 

Flexor  carpi  uhiaris  arises  by  two  heads,  from  the  internal 
condyle  and  from  the  olecranon  process — ^its  two  origins  being 
separated  by  the  ulnar  nerve,  and  overlying  the  anconeus  in- 
temus ;  its  insertion  is  into  the  pisiform  and  unciform  bones, 
annular  ligament,  and  base  of  third  metacarpal  bone.     It  has 
no  condyloid  head  in  the  Armadillo  and  Orycterope  (Galton), 
but  has  two  portions  in  the  latter,  deep  and  superficial,  but 
both  ulnar  in  origin.     It  is  very  complex  in  M.  didactyla 
(Meckel), being  quadrifid,  three  being  true  ulnar  flexors  and  one 
palmaris  longus :  the  three  former  may  represent  the  condyloid 
head  of  the  Ai,  and  the  two  idnar  origins  in  the  Orycterope ; 
and  this  would  give  us  a  clue  to  its  complexity  of  arrangement. 

In  the  Ai,  in  consequence  of  the  singular  method  of  progres- 
sion and  mode  of  lifQ  of  the  creature,  the  digits  are  closely 
flexed,  with  the  prominent  hooked  nails  incurved  to  the  palms; 
and  while  the  flexor  muscle  of  the  digits  is  undivided,  it  is 
impossible,  without  tearing,  to  extend  these  even  to  a  right 
angle  with  the  palm.  These  tendons  are  bound  down  at  the 
wrist  by  an  enormously  strong  annular  ligament,  which  passes 
from  the  scaphoid  and  trapezium  bones  to  the  imciform,  pisi- 
form, and  third  metacarpal  bones.  Each  flexor  tendon  has  a 
special  fibrous  and  synovial  sheath,  underneath  which  it  tra- 
vels.    The  palmar  fascia  is  in  reality  a  <;ontinuation  of  this 
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ligament ;  and  into  it  the  palmaris-longas  tendon  is  inserted. 
On  slitting  up  this  stractore,  the  flexor  digitorum  is  exposed. 
This  muscle  is  single^  and  pla^s  the  part  of  flexor  sublimis^ 
flexor  profundus,  and  polliqis.  It  arises  from  the  inner  condyle 
of  the  humerus,  from  the  front  of  the  radius,  ulna,  and  inter- 
osseous membrane;  all  its  fibres  imite  to  form  one  mass,  which 
ends  in  three  very  strong  tendons  passing  to  the  last  phalanges 
of  the  three  digits.  Each  tendon  is  bound  down  by  an  enor- 
mously strong  sheath,  and  when  examined  seemed  to  be  com- 
posed of  two  laterally  united  halves,  as  a  groove  extended  in  the 
centre  of  their  distal  ends  for  nearly  one-fourth  of  their  thick- 
ness. The  Ai  resembles  the  Orycterope  in  having  no  sesa-» 
moid  bone  in  the  palm,  but  differs  from  it  in  being  devoid  of 
all  traces  of  lumbricales*  Each  tendon  has  several  synovial 
vincula  or  retinacula  binding  it  in  its  place*  No  sesamoid 
bone  exists  in  the  Tamandua,  the  Two-toed,  or  the  Great  Ant- 
eater  ;  but  in  the  Armadilloes  they  exist  in  D.  sexcinctus^  tri" 
cinctuSy  gigasj  Ghlamyphorus  truncatusy  as  also  in  Echidna 
hystrix  and  OrnithorhynchiLS* 

We  could  find  no  true  supinator  longus  in  the  Armadillo ;  but 
it  is  well  developed  in  the  Tamandua  and  the  Orycterope,  and 
in  the  Ai  proportionally  best  of  all,  and  split  into  two  strata, 
as  was  the  case  with  the  pronator  teres ;  the  longest  of  these  waft 
inserted  into  the  lower  extremity  of  the  radius,  and  by  a  few 
fibres  into  the  external  lateral  ligament  of  the  wrist.  In  the 
Two-toed  Anteater  it  is  similarly  divided ;  but  it  does  not  seem 
to  be  present  in  the  M.jybata\  at  least  Pouchet  does  not  men- 
tion its  existence. 

The  supinator  brevis  was  small  and  characteristic,  pierced 
by  the  posterior  interosseous  nerve.  Its  origin  was  purely 
humeral,  and  its  insertion,  as  usual,  was  radial.  Its  position 
is  similar  in  the  Armadillo ;  and  its  nervous  relation  appears 
constant  in  these  animals.  It  seems  to  be  larger  in  the  Oryc-* 
terope,  as  it  extends  in  that  creature  for  one-half  of  the  radius. 
It  exists  likewise  in  the  Great,  the  Two-toed,  and  the  Tamandua 
Anteaters. 

The  extensor  carpi  radialis  is  a  single  muscle  with  a  double 
tendon  inserted  into  the  first  and  second  metacarpal  bones.  It 
has  two  tendons,  according  to  Mr.  Galton,  in  the  Orycterope^ 
one,  according  to  Prof.  Humphry.  In  this  animal  the  former 
author  observes  that  the  tendon  representing  the  extensor  carpi 
radialis  brevior  seemed  to  be  the  more  direct  continuation  of 
the  original  muscle ;  but  in  Bradypus  there  is  no  difference 
between  the  parts  of  the  muscle  furnishing  the  broad  flat 
tendon.  In  Uholcepv^  it  is  circumstanced  similarly,  and  in 
the  Anteaters  and  Armadilloes  it  is  the  same. 
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^  Extensor  carpi  ulnaris  arises  £rom  the  outer  otmdrle  of  the 
liximerciB,  and  is  inserted  into  the  third  metacarpal  bone.  In 
the  Armadillo  it  has  an  nlnar  origin,  and  is  inserted  by  the 
intervention  of  a  sesamoid  bone  into  tnebase  of  the  fifth  meta- 
carpal bone.  In  the  Orycterope  its  insertion  is  into  the  fomih 
and  fifth  digits ;  in  the  Anteaters^  Two-toed  and  Tamandua, 
its  insertion  is  similar. 

Extensor  digitomm  commnnis  is  an  exceedingly  weak 
muscle  arisinff  from  the  outer  condyle  of  the  humerus,  and 
inserted  into  the  dorsal  aponeurosis  of  the  hand,  dividing  into 
weak  fascial  slips  traceable  along  the  dorsum  of  each  of  the 
two  inner  fingers ;  the  third  seems  deprived  even  of  this  sem- 
blance of  an  extensor.  In  Choloqms  didacfylus  the  tendon 
Soes  to  both  digits ;  the  tendons  of  this  muscle  are  much  more 
istinct  in  OrycteropuSj  Dajsymis.  and  Myrmecophaga^  and 
seek  an  insertion  usually  into  tne  last  phalanges  of  the  di^ts. 

Extensor  ossis  metacarpi  pollicis  arises  from  the  middle  of 
the  back  of  the  ulna,  and  is  inserted  into  the  inner  meta- 
carpal bone  at  its  base.  This  muscle  does  not  seem  to  exist 
in  flie  Two-toed  Anteater ;  but  it  is  present  in  M.  jubaiaj  in 
the  Orycterope,  and  in  the  Armadilloes. 

Extensor  mdicis  is  a  small  muscle,  and  the  only  representa- 
tive of  the  second  series  of  extensors.  It  arises  from  me  lower 
extremity  of  the  ulna,  and  is  inserted  into  the  base  of  the  first 
phalanx  of  the  first  digit.  This  muscle  exists  in  the  Orycterope, 
m  which  animal  it  is  inserted  into  the  index  and  middle  digits; 
in  the  Armadillo  it  goes,  as  in  the  dog,  into  index  and  poUex. 
The  extensors  of  the  first  and  second  pollicial  intemodes,  to- 
gether with  those  of  the  ring-  and  little  finger,  were  completely 
obsolete. 

The  short  muscles  of  the  hand  are : — Abductor  primi  digiti, 
a  short  flat  band  passing  from  the  scaphoid  bone  and  annular 
Kgament  to  the  first  phalanx  of  the  mner  digit ;  on  raising 
this  and  the  flexor  tendons,  I  could  see  no  traces  whatever  of 
palmar  interossei.  Extensor  brevis  digitorum  manus,  a  small 
muscle  on  the  back  of  the  hand,  which  seems  to  contain  the 
displaced  germs  of  the  dorsal  interossei ;  its  tendon  joins  the 
aponeurosis  of  the  extensor  digitorum  longus,  and  is  inserted 
along  with  it. 

In  the  dissection  of  the  pelvic  limb,  the  abdominal  muscles 
displayed  no  particular  features  of  interest.  The  external 
oblique  did  not  ascend  as  high  as  it  is  represented  in  the  other 
Edentates ;  and  the  rectus  was,  as  before  mentioned,  cut  off 
from  its  thoracic  segment. 

Gluteus  maximus,  a  small,  superficial  triangular  muscle, 
arises  from  the  posterior  border  of  the  ilium,  from  the  side  of 
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the  sacrnm,  and  is  inserted  into  the  outer  part  of  the  femur^ 
immediately  below  the  great  trochanter.  It  is  much  smaller 
than  its  homologue  in  the  Anteater,  Armadillo,  and  Oiyc« 
terope,  and  is  easily  separable  from  the  biceps,  which  does  not 
seem  to  be  the  case  m  the  Orycterope  (Trans.  Linn.  Soc. 
p.  689). 

Gluteus  medius  and  minimus  were  insepardW  united,  a 
condition  which  is  described  by  Meckel :  a  similar  fusion  takes 
place  in  Chola^puSy  DasyptLS^  and  MymMcophaga  Jubata  and 
didactyla ;  Eapp,  however,  found  them  distinct  in  M.  taman* 
dua.     Their  attachments  are  as  usual. 

Tensor  vaginae  femoris  arises  from  the  anterior  fifth  of  the 
crest  of  the  ilium,  fleshy  and  tendinous,  passes  downwards 
into  a  line,  about  half  an  inch  long,  on  the  outer  side  of  the 
femur  below  the  great  trochanter :  tnis  is  the  muscle  to  which 
Cuvier  gives  the  name  gluteus  minimus ;  but  its  origin  is  on 
a  plane  superficial  to  the  gluteus  medius  muscle,  and  anterior 
to  the  gluteus  maximus.  This  muscle  in  the  Armadillo  is 
larger  and  more  expanded ;  in  that  animal  its  insertion  is  not 
exactly  into  the  bone,  but  into  a  tendinous  sling  passing  from 
the  third  trochanter  to  the  external  condyloid  ridge  on  the 
femur. 

Pyriformis,  quite  distinct  from  the  lower  border  of  the  glu- 
teus medius,  arises  from  the  margin  of  the  sacrum,  and  not 
from  its  anterior  aspect,  agreeing  in  this  respect  with  Da6ypuB\ 
it  is  inserted  as  usual.  It  has  no  fibres  from  the  ilium,  from 
which  bone  it  takes  its  attachment  in  Orycteropus.  It  is  not 
divided  into  segments. 

Obturator  intemus,  very  small  and  displaced  on  account  of 
the  position  of  the  lesser  sciatic  notch.  StLsemuhl  denies  the 
existence  of  this  muscle ;  and  truly  there  is  no  muscle  within 
the  pelvis  occupying  the  ordinary  site  of  the  inner  obturator ; 
but  Meckel  observes  properly  that  the  obturator  intemus  lies 
beneath  the  obturator  extemus.  This  muscle  is  absent  in  Da^^ 
sypua  and  in  the  Tamandua.  The  gemelli  are  both  present,  and 
about  equal  in  size  in  the  Ai',  as  also,  according  to  Rapp,  in 
the  Tamandua  and  also  in  Dasypas*  Both  obturators  and 
gemelli,  however,  exist  in  Orycteropus. 

Quadratus  femoris  is  present,  but  small.  It  seems  to  be 
absent  in  the  Orycterope  and  the  Anteaters ;  it  is  present, 
however,  in  the  Armadillo.  Meckel  describes  it  as  well  de- 
veloped m  this  animal.  Obturator  extemus  is  normal  as  in  all 
the  Edentates. 

Psoadiliacus  is  large  and  remarkable,  unsegmented  at  its 
origin,  which  is  as  usual ;  its  insertion  is  into  the  lesser  tro- 
chanter and  a  ridge  prolonged  down  the  thigh  for  an  inch  be? 


64  Prof.  A*  Macalister  on  the  Myology 

low  this  bone.  The  psoas  parvus  is  present,  but  small* 
Some  such  continuation  of  the  psoadiliac  insertion  seems  to 
occur  in  the  Orycterope. 

Sartorius  is  a  large  flat  muscle,  and  it  arises  from  the  ante^ 
rior  superior  spine  of  the  ilium  and  from  the  outer  half  of 
Poupart's  ligament;  of  these  origins  the  latter  is  the  most 
important.  Its  fibres  run  downwards  and  inwards  to  be  in- 
serted into  the  inner  side  of  the  head  of  the  tibia*  This  muscle 
includes  the  slip  called  by  Cuvier  "  pubio-pr^tibien,"  or  the 
rectus  intemus ;  the  outer  band  is  inserted  into  the  femur,  not 
the  tibia.  The  origin  ascribed  to  this  muscle  by  Meckel  (from 
the  external  oblique  aponeurosis)  will  thus  be  seen  to  be  quite 
accurate,  despite  the  animadversions  of  the  editor  of  Cuvier's 
^Lcijons  orales.'  This  occurs  in  the  Hare  and  Kabbit,  as 
Krause  very  accurately  describes.  The  sartorius  is  thus  being 
moved  inwards  in  this  animal ;  and  its  displacement  is  com-* 
pleted  in  the  Armadillo  and  Orycterope,  in  which  the  origin 
IS  distinctly  internal  to  its  usual  site. 

Pectineus  muscle  is  composed  of  two  parts,  arising  from  th6 
pectineal  ridge  on  the  os  innominatum,  and  inserted  into  the 
femur  for  its  entire  length ;  the  long  superficial  portion  passes 
internal  and  nearly  parallel  to  the  sartorius,  while  the  deeper 
part  seems  the  true  pectineus.  This  division  is  noticed  by 
Cuvier,  and  seems  likewise  to  occur  in  the  Orycterope  (Galtoui 
Trans.  Linn.  Soc.  p.  591 ) .  Gracilis  is  a  continuation  inwards  of 
this  same  muscular  stratum,  and,  arising  from  the  pubic  ramud 
and  symphysis,  passes  downwards  and  inwards  to  be  inserted 
into  the  mner  condyle  of  the  tibia. 

Biceps  femoralis  is  composed  of  two  parts.  One,  the  long 
head,  arises  from  the  tuber  ischii  and  its  ascending  ramus  and 
descending  ramus  of  the  pubis  ;  it  overlaps  the  adductors,  and 
is  separated  from  the  femoral  head  by  the  great  sciatic  nerve. 
The  femoral  origin  arises  from  the  upper  half  of  the  back  of 
the  femur,  on  its  outer  side,  and  soon  unites  with  the  long  head 
to  be  inserted  into  the  head  of  the  fibula.  In  the  Armadillo 
there  is  no  femoral  head,  nor  in  the  Orycterope ;  but  in  the 
Tamandua  and  Two-toed  Anteater  this  muscle  has  a  true  fe-» 
moral  head. 

Semimembranosus  and  semitendinosus  arise  by  a  common 
tendon  from  the  tuber  ischii,  and  continue  fused  together  for  a 
short  distance  from  their  origin.  .  They  descend  the  thigh 
together,  and  are  inserted  into  the  tibia  as  usual,  the  semi- 
membranosus passing  to  the  upper  part  of  the  inner  condyle 
and  fascia  of  the  leg*. 

-    *  By  accident  the  notes  on  the  adductor  muscles  have  been  lost ,  so  I 
prefer  leaving  them  deficient  to  filling  the  gap  from  memory* 
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The  hip-joInt  is  strengthened  by  three  ligaments — a  capsular, 
an  ilio-femoral  accessory,  and  a  cotyloid  ligament ;  but  there  is 
no  ligamentum  teres. 

The  muscles  of  the  leg  are  : — 

Tibiahs  anticus,  which  arises  from  the  tibia  and  from  a 
small  part  of  the  fibula  about  its  middle,  and  is  inserted  by 
an  undivided  tendon  into  the  middle  of  the  base  of  the  inner 
metatarsal  bone;  its  fibular  head  is  very  diminutive.  In 
Orycteropus  it  rises  higher,  to  the  ligamentum  patellae,  and  its 
tendon  is  split  into  two  slips.  Meckel  mentions  two  separate 
origins  in  the  Ai;  but  the  tibial  and  fibular  origins  are  not  really 
separate.  The  Armadillo  has  but  one  head  and  one  tendon ; 
the  Anteater  has  one  tendon  and  two  heads  (Meckel). 

Extensor  digitorum  longus  arises  normally  from  the  heads 
of  the  tibia  and  fibula,  and  its  origin  is  prolonged  upwards  to 
the  femur ;  it  ends  in  a  weak  tendon,  which  is  inserted  into 
the  second  metatarsal  bone  and  into  the  dorsal  aponeurosis  of 
the  digit.  This  peculiarity  of  insertion  was  noticed  by  Meckel, 
but  its  femoral  origin  was  not.  In  the  Orycterope  the  femoral 
origin  exists,  and  its  tendons  are  traceable  to  the  toes.  In 
Dasypus  there  is  no  condyloid  head.  Cuvier  notices  very 
accurately  that  in  many  of  the  Edentates  this  muscle  has  a 
femoral  head. 

Extensor  hallucis  proprius  arises  from  the  fibula  and  interos- 
seous membrane  and  is  inserted  into  the  first  phalanx  of  the 
first  toe.     It,  like  the  preceding,  is  very  small. 

Extensor  brevis  digitorum  arises  from  the  lower  extremity  of 
the  fibula  and  tibia,  and  is  inserted  into  the  first  phalanx  of 
the  inner  toe.  This  muscle  is  larger  than  the  last,  though 
short. 

Peroneus  longus  arises  from  the  outer  condyle  of  the  femur 
and  from  the  upper  part  of  the  fibula ;  it  passes  downwards 
behind  the  outer  malleolus,  and  is  inserted  into  the  outer  meta- 
tarsal bone.  In  the  Orycterope  and  Armadillo  its  tendon  crosses 
the  sole  as  it  does  in  man.  In  the  Anteater  one  of  the  peronei 
tendons  closely  resembles  this. 

Peroneus  brevis  arises  as  usual  from  the  lower  two-thirds  of 
the  outer  side  of  the  fibula.  It  is  quite  separate  from  the 
peroneus  quinti,  which  runs  along  its  posterior  border  and  has 
its  usual  insertion  into  the  outer  metatarsal  bone. 

No  peroneus  quartus  was  present,  nor  any  peroneo-calcanean 
muscle..  The  former  exists  m  the  Orycterope  (Galton,  p.  598). 
Peroneus  quinti  is  distinct  in  the  Armadillo. 

Gastrocnemius  arises  by  three  heads,  which  are  separate  for 
their  whole  length.  The  two  femoral  heads  arise  from  the  pos- 
terior surface  of  either  condyle,  and  are  inserted  into  the  calca- 
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netun.  The  soleus  or  fibular  head  arises  from  the  upper  fourth 
of  the  back  of  the  fibula,  and  is  inserted  beneath  the  last  named. 
The  inner  head  is  the  largest,  the  external  second  in  size,  and 
the  soleus  smallest  of  all.  The  external  is  the  largest  in  the 
Dasypus.  There  are  no  sesamoid  bones  in  the  origins  of  the 
muscle,  as  there  are  in  the  Tamandua  and  Myrmecophaga 
didadyla.  Meckel,  however,  refers  to  the  AX  as  possessing  one 
of  these  in  its  origin :  and  in  the  Meaatherium  one  of  these  ap- 

?ears  to  have  existed  for  the  outer  head  of  the  gastrocnemius, 
^he  soleus  does  not  arise  from  the  middle  of  the  fibula,  as 
stated  by  Cuvier,  but  is  limited  to  its  upper  portion  alone. 

The  popliteufl  muscle  is  large  and  possesses  a  large  sesamoid 
bone  in  its  tendon  of  origin.  As  usual  this  muscle  runs  from 
the  outer  condyle  of  the  femur  to  the  back  of  the  tibia.  It 
does  not  seem  to  possess  a  sesamoid  bone  in  the  Tamandua, 
OrycteroptiSy  or  IJasypua. 

Plantaris  is  a  large  pear-shaped  muscle  arising  above  the 
outer  head  of  the  gastrocnemius^  and,  passing  down  the  poste- 
rior surface  of  the  leg,  it  .ends  m  a  tendon  which  is  inserted 
into  the  tendon  of  the  flexor  digitorum'  longus.  This  digital 
continuation  seems  to  be  characteristic  of  the  plantaris  in  the 
Edentate  animals,  a^  it  likewise  exists  in  the  Six-banded  Ar- 
madillo and  in  0ryctexopu8  capensis.  Rapp  makes  no  men- 
tion of  it  as  present  in  the  Tamandua ;  but  possibly  he  may 
have  confounded  it  with  the  gastrocnemius.  This  muscle 
seems  to  me  to  be  larger  proportionally  in  the  Sloth  than  in 
any  other  animal  that  I  have  dissected. 

Flexor  digitorum  longus  arises  from  the  posterior  surface  of 
the  tibia,  and  is  inserted  into  the  three  toes  by  three  strong 
tendons.  Its  tendon  is  strengthened  in  the  middle  of  the  sole 
of  the  foot  by  the  plantaris,  which  imites  with  it  as  a  strong 
accessory.  In  the  Oircterope  this  muscle  is  fibular  in  its  origin 
(Galton,  p.  596),  and  sends  a  tendon  to  all  the  toes,  even  the 
hallux,  and  receives  a  slip  from  the  tibialis  posticus  to  assist 
it  in  forming  the  tendon  tor  this  digit.  This  muscle  is  like- 
wise mainly  fibular  in  its  origin  in  the  Armadillo,  and  pos- 
sesses a  plantar  ossicle. 

Flexor  hallucis  longus,  a  very  large  muscle,  arises  from  the 
fibula  and  interosseous  membrane,  passes  downwards  for  a 
short  distance,  and  unites  with  the  last-described  muscle  to  be 
inserted  in  common  with  it  into  the  toes. 

The  tibialis  posticus  is  very  small  and  inconspicuous ;  it 
passes  from  the  lower  half  of  the  back  of  the  tibia,  and  is 
inserted  into  the  inner  cuneiform  bone  of  the  tarsus. 
•    There  are  two  musculi  accessorii  in  the  foot,  one  from  the 
outer  and  the  other  from  the  inner  surfaces  of  tne  calcaneum : 
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the  former  is  inserted  into  the  third-digit  slip  of  the  long  flexor, 
tendon ;  the  latter,  or  true  accessoriusy  is  attached  to  the  front 
of  the  two  inner  tendons,  and  is  rather  larger.  The  tendons 
for  the  toes  are  thus  complex  in  their  mode  of  formation ;  for 
plantaris  and  flexor  digitorom,  united  with  flexor  hallucis  and 
the  accessorii,  form  but  one  common  series  of  tendons.  The 
flexors  digitorum  and  hallucis  first  unite;  these  are  joined  by  the 
plantaris;  and  the  conjoined  tendon  receives  the  accessorii: 
thus  the  outer-toe  tendon  is  formed  by  the  outer  accessorius 
and  a  slip  from  the  common  flexor;  the  inner  receives  the 
principal  body  of  the  flexor  hallucis  and  a  slip  of  the  others, 
while  the  middle  has  one  single  tendon  of  composite  origin. 
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Feb.  11,  1869. — Dr.  W,  B.  Carpenter,  Vice-President,  in  the  Chair. 

**  On  the  Structure  and  Development  of  the  Skull  of  the  Common 
Fowl  (Gallus  domesticu8)"     By  W.  Kitchen  Parker,  F.R.S. 

In  a  former  paper  (Phil.  Trans.  1866,  vol.  clvi.  part  1,  pp.  113- 
183,  plates  7-15)  I  described  the  structure  and  development  of  the 
skull  in  the  Ostrich  tribe,  and  the  structure  of  the  adult  skull  of  the 
Tinamou — a  bird  which  connects  the  Fowls  with  the  Ostriches,  but 
which  has  an  essentially  struthious  skull. 

That  paper  was  given  as  the  first  of  a  proposed  series,  the  sub- 
sequent communications  to  be  more  special  (treating  of  one  species 
at  a  time)  and  carrying  the  study  of  the  development  of  the  cranium 
and  face  to  much  earlier  stages  than  was  practicable  in  the  case  of 
the  struthious  birds. 

Several  years  ago  Professor  Huxley  stronely  advised  me  to  con- 
centrate my  attention  for  some  considerable  time  on  the  morphology 
of  the  skull  of  the  Common  Fowl ;  that  excellent  advice  was  at  length 
taken,  and  the  paper  now  offered  is  the  result. 

A  full  examination  of  the  earlier  conditions  of  the  chick's  skull 
has  cost  me  much  anxious  labour;  but  my  supply  of  embryonic 
birds  (through  the  kindness  of  friends)  *  was  very  copious,  and  in 
time  the  structure  of  the  early  conditions  of  the  skull  became  mani- 
fest to  me. 

The  earliest  modifications  undergone  by  the  embryonic  head  are 
not  given  in  this  paper :  they  are  already  well  known  to  embryo- 
logists ;  and  my  purpose  is  not  to  describe  the  general  development, 
of  the  embryo,  but  merely  the  skeletal  parts  of  the  head. 

These  parts  are  fairly  differentiated  from  the  other  tissues  on  the 
fourth  day  of  incubation,  when  the  head  of  the  chick  is  a  quarter 

*  Dr.  Murie  is  especially  to  be  thanked  for  his  most  painstaking  kindneif 
in  this  respect. 

5* 
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of  an  inch  (3  lines)  in  length ;  this  in  my  paper  Is  termed  the  "  first 
stage/'  The  next  stage  is  that  of  the  chick  with  a  head  frOm  4  to 
5  Unes  in  length,  the  third  8  to  9  lines,  and  so  on.  The  ripe 
chick  characterizes  the  '*  fifth  stage  ;"  and  then  I  have  worked  out 
the  skull  of  the  chicken  when  three  weeks,  two  months,  three 
months,  and  from  six  to  nine  months  old,  the  skull  of  the  aged 
Fowl  forming  the  "  last  stage." 

During  all  this  time  (from  their  first  appearance  to  their  highly 
consolidated  condition  in  old  age)  the  skeletal  parts  are  undergoing 
continual  change,  obliteration  of  almost  all  traces  of  the  composite 
condition  of  the  early  skull  being  the  result — except  where  there  is 
a  hinge,  for  there  the  parts  retain  perfect  mobility. 

Here  it  may  be  remarked  that  although  the  Fowl  is  only  an 
approach  to  what  may  be  called  a  typical  Bird,  yet  its  skull  presents 
a  much  greater  degree  of  coalescence  of  primary  centres  than  might 
have  been  expected  from  a  type  which  is  removed  so  few  steps  from 
the  semistruthious  Tinamou,  a  bird  which  retains  so  many  of  its 
cranial  sutures. 

The  multiplicity  of  parts  in  the  Bird's  skull  at  certain  stages  very 
Accurately  represents  what  is  persistent  in  the  Fish,  in  the  Reptile, 
and  to  some  degree  in  certain  Mammals  ;  but  the  skull  at  first  is  as 
simple  as  that  of  a  Lamprey  or  a  Shark,  and,  in  the  Bird  above  all 
other  Vertebrates,  reverts  in  adult  age  to  its  primordial  simplicity 
— all,  or  nearly  all,  its  metamorphic  changes  having  vanished  and 
left  no  trace  behind  them. 

Although  in  this  memoir  I  have  no  business  with  the  Fish,  yet  all 
along  I  have  worked  at  the  Fish  equally  with  the  Bird,  the  lower 
type  being  taken  as  a  guide  through  the  intricacies  of  the  higher ; 
and  here  the  Cartilaginous  and  the  Osseous  Fishes  are  never  fairly 
out  of  sight.  The  Reptile,  and  especially  the  Lizard,  has  been  less 
helpful  to  me,  on  account  of  its  great  specialization. 

On  the  fourth  day  of  incubation  the  cranial  part  of  the  notochord 
is  two-thirds  the  length  of  the  primordial  skull,  but  it  does  not  quite 
reach  the  pituitary  body ;  it  lies  therefore  entirely  in  the  occipito-otic 
region.  The  fore  part  of  the  skull-base  extends  horizontally  very 
little  in  front  of  the  pituitary  space ;  this  arises  from  the  fact  that 
the  "  mesocephalic  flexure  "  has  turned  the  "  horns  of  the  trabeculae'* 
under  the  head.  Thus  at  this  stage  the  nasal,  oral,  and  postoral 
clefts  are  all  seen  on  the  under  surface  of  the  head  and  neck  of  the 
chick.  At  this  time  the  facial  arches  have  begun  to  chondrify ;  but 
only  the  quadrate,  the  Meckelian  rod,  and  the  lower  thyro-hyal  are 
really  cartilaginous ;  the  other  parts  are  merely  tracts  of  thickened 
blastema  or  indifferent  tissue. 

In  the  second  stage  an  orbit o-nasal  septum  has  been  formed ;  the 
**  horns  of  the  trabeculae "  have  become  the  "  nasal  alee,"  and  an 
azygous  bud  of  cartilage  has  grown  downwards  between  them ;  this 
is  the  "praenasal"  or  snout  cartilage;  it  is  the  axis  of  the  inter- 
maxillary region.  At  the  commencement  of  this  second  stage  the 
primordial  skull  stands  on  the  same  morphological  level  as  that  of 
the  ripe  embryo  of  the  Sea- turtle ;  at  the  end  of  this  stage  it  has 
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become  struthious ;  and  now  parosteal  tracts  (the  angular,  auran- 
gular,  dentarjy  &c.)  appear  round  the  mandibular  rod. 

In  this  abstract  I  shall  not  trace  the  changes  of  the  skull  any 
^urther»  but  conclude  with  a  few  remarks  on  the  nomenclature  of 
certain  splints,  and  as  to  the  nature  of  the  great  basicranial  bones. 

Some  years  ago  I  found  that  certain  birds  (for  instance  the  Emeu) 
possessed  an  additional  maxillary  bone  on  each  side ;  knowing  that 
the  so-called  "  turbinal "  of  the'  Lizard  and  Snake  was  one  of  the 
maxillary  series  I  set  myself  to  find  the  homologies  of  these  splints. 
Renaming  the  reptilian  bones  "  praeromers,"  on  account  of  their 
relation  to  the  vomer,  and  supposing  the  feeble  maxillaries  of  the 
Bird  to  represent  them,  I  considered  that  the  true  maxillaries  were 
to  be  found  in  those  newly  found  cheek-bones  of  the  Emeu  and 
some  other  birds. 

After  discussion  with  Professor  Huxley  I  have  determined  to  drop 
the  term  *' praevomer,"  and  to  call  the  supposed  turbinal  of  the 
Lizard  ''septo-maxillary,"  and  the  additional  bone  in  the  Bird's  face 
**  postmaxillary." 

In  many  Birds,  but  not  in  the  Fowl,  the  "  septo-maxillary  *^  is 
largely  represented — not,  however,  as  a  distinct  osseous  piece,  but  as 
an  outgrowth  of  the  true  maxillary. 

With  regard  to  the  basicranial  bones,  I  have  now  satisfied  myself 
that  the  "  parasphenoid "  of  the  Osseous  Fish  and  the  Batrachian 
reappears  in  the  Bird  as  three  osseous  centres — ^all  true  "  parostoses,'' 
as  in  the  single  piece  of  the  lower  types ;  these  three  pieces  are,  the 
**  rostrum  '*  of  the  basisphenoid  and  the  two  "  basitemporals." 

These  three  centres  rapidly  coalesce  to  form  one  piece,  the  exact 
counterpart  of  the  Ichthyic  and  Batrachian  bone ;  but  just  as  this 
coalescence  begins,  ossification  proceeds  inwards  from  these  **  paros^ 
loses,"  and  affects  the  overlying  cartilage,  the  cartilage  of  the  basi- 
sphenoidal  region  having  no  other  osseous  nuclei.  This  process  of 
the  extension  inwards  of  ossification  from  a  splint-bone  to  a  cartila- 
ginous rod  or  plate  I  have  already  called  "  osseous  grafting  "  ♦. 

In  my  former  paper  the  basisphenoidal  "  rostrum "  and  "  basi- 
temporals "  were  classed  with  the  endoskeletal  bones ;  they  will  in 
the  present  paper  be  placed  in  the  parosteal  category,  in  accordance 
^ith  their  primordial  condition. 

By  the  careful  following  out  of  these  and  numerous  other  details 
I  have  corrected  and  added  to  my  previous  knowledge  of  the  early 
morphological  conditions  of  the  Bird's  cranium,  and  at  the  same 
time,  I  trust,  have  contributed  to  an  enlarged  and  more  accurate 
conception  of  the  history  and  meaning  of  the  Vertebrate  skull  in 
general. 

March  18,  1869. — Dr.  William  Allen  Miller,  Treasurer  and  Vice- 
President,  in  the  Chair. 

"  On  the  Structure  of  the  Red  Blood-corpuscle  of  Oviparous  Ver- 
tebrata."     By  William  S.  Savory,  F.R.S. 

The  red  blood-cell  has  been  perhaps  more  frequently  and  fully 
examined  than  any  other  animal   structure ;    certainly  none    has 
*  See  memoir  "  On  the  Shouldcr-girdlc  and  Sternum,"  Ray  Soc.  1868,  p.  10. 
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evoked  such  yariooB  and  eyen  contradictonr  opinions  of  its  nature. 
But  without  attempting  here  any  history  of  these,  it  may  be  shortly 
said  that  amongst  the  conclusions  now,  and  for  a  lone  time  past, 
generally  accepted,  a  chief  one  is  that  a  fundamentiU  distinction 
exists  between  the  red  corpuscle  of  Mammalia  and  that  of  the  other 
yertebrate  classes — ^that  the  red  cell  of  the  oviparous  vertebrata 
possesses  a  nucleus  which  is  not  to  be  found  in  the  corpuscle  of  the 
other  class.  This  great  distinction  between  the  classes  has  of  late 
years  been  over  and  over  again  laid  down  in  the  strongest  and  most 
unqualified  terms. 

But  I  venture  to  ask  for  a  still  further  examination  of  this  im- 
portant subject. 

As  the  oviparous  red  cell  is  commonly  seen,  there  can  be  no  doubt 
whatever  about  the  existence  of  a  ''nucleus''  in  its  interior.  It  is  too 
striking  an  object  to  escape  any  eye;  but  I  submit  that  its  existence  is 
due  to  the  circumstances  under  which  the  corpuscle  is  seen,  and  the 
mode  in  which  it  is  prepared  for  examination.  I  think  it  can  be 
shown  that  the  so-called  nucleus  is  the  result  of  the  changes  which 
the  substance  of  the  corpuscle  undergoes  after  death  (and  which  are 
usually  hastened  and  exaggerated  by  exposure),  and  the  disturbance 
to  which  it  is  subjected  in  being  mounted  for  the  microscope.  When 
a  drop  df  blood  is  prepared  for  examination,  little  or  no  attention  is 
given  to  the  few  seconds,  more  or  less,  which  are  consumed  in  the 
manipulatioQ.  It  is  ususJly  either  pressed  or  spread  out  on  the  glass 
slip,  and  often  mixed  with  water  or  some  other  fluid.  But  it  is 
possible  to  place  blood-cells  under  the  microscope  for  examination  so 
quickly,  And  with  such  slight  disturbance,  that  they  may  be  satis- 
factorily examined  before  the  nuclei  have  begun  to  form.  Th^ 
may  then  be  shown  to  be  absolutely  structureless  throughout ;  and, 
moreover,  as  the  examination  is  continued  the  gradual  formation  of 
the  nuclei  can  be  traced.  The  chief  points  to  be  attended  to  are — to 
mount  a  drop  of  blood  as  quickly  as  possible,  to  avoid  as  much  as 
possible  any  exposure  to  air,  to  avoid  as  much  as  practicable  con- 
tact of  any  foreign  substance  with  the  drop,  or  any  disturbance  of  it. 

After  many  trials  of  various  plans,  I  find  that  the  following  will 
often  succeed  sufficiently  well.  Having  the  microscope,  and  every- 
thing else  which  is  required,  convenieutly  arranged  for  immediate 
use,  an  assistant  secures  the  animal  which  is  to  furnish  the  blood 
(say,  a  frog  or  a  newt),  in  such  a  way  that  the  operator  may  cleanly 
divide  some  superficial  vessel,  as  the  femoral  or  humeral  artery*  He 
then  instantly  touches  the  drop  of  blood  which  exudes  with  the 
under  surface  of  the  glass  which  is  to  be  used  as  the  cover,  imme- 
diately places  this  very  lightly  upon  the  slide,  and  has  the  whole 
under  the  microscope  with  the  least  possible  delay.  Thus  for  several 
seconds  the  blood-cells  may  be  seen  without  any  trace  of  nuclei; 
then,  as  the  observation  is  continued,  these  gradually,  but  at  first  very 
faintly,  appear ;  and  the  study  of  their  formation  affords  strong 
proof  of  their  absence  from  the  living  cells. 

The  ''nucleus"  first  appears  as  an  indistinct  sha^o^  substance, 
usually,  but  not  always,  about  the  centre  of  the  cell.  The  outiine  of 
it  can  hardly,  for  some  seconds,  be  defined ;  but  it  gradually  grows 
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more  distinct.  Oflen  some  small  portion  of  the  edge  appears  clear 
before  the  rest.  At  the  same  time  the  nucleus  is  seen  to  be  paler 
than  the  surrounding  substance.  Synchronously  with  this  change — 
and  this  is  noteworthy — the  outline  of  the  corpuscle  (the  "  cell* wall ") 
becomes  broader  and  darker.  What  was  at  first  a  mere  edge  of 
homogeneous  suhstancCi  becomes  at  length  a  dark  border  sharply 
defined  from  the  coloured  matter  within.  Thus  a  corpuscle,  at  first 
absolutely  structureless,  homogeneous  throughout,  is  seen  gradually 
to  be  resolved  into  central  substance  or  nucleus,  external  layer  or 
cell-wall,  and  an  intermediate,  coloured  though  very  transparent, 
substance.  But — and  this  is  significant — these  changes  are  not 
always  thus  fully  carried  out.  It  not  seldom  happens  that  the  nucleua 
does  not  appear  as  a  central  well-defined  regularly  oval  mass.  Some* 
times  it  never  forms  so  as  to  be  clearly  traced  in  outlme,  but  remains 
as  an  irregular  shapeless  mass,  in  its  greater  portion  very  obscure. 
Sometimes  only  a  small  part,  if  any,  of  an  edge  can  be  recognized, 
most  of  it  appearing  to  blend  indefinitely  with  the  rest  of  the  cell- 
substance.  Sometimes  it  happens  that  in  many  corpuscles  the 
formation  of  a  nucleus  does  not  proceed  even  so  far  as  this.  No 
distinct  separation  of  substance  can  anvwhere  be  seen,  but  shadows, 
more  or  less  deep,  here  and  there  mdicate  that  there  is  greater 
aggregation  of  matter  at  some  parts  than  at  others.  Occasionally 
some  of  the  cells  present  throughout  a  granular  aspect.  I  have 
almost  invariably  observed,  too,  a  relation  between  the  distinctness 
of  the  nucleus  and  of  the  cell-wall.  When  the  nucleus  is  well  de- 
fined, the  cell-wall  is  strongly  marked ;  when  one  is  confused,  the 
other  is  usually  fainter.  This,  however,  does  not  apply  to  colour  $ 
on  the  contrary,  when  the  nucleus  is  least  coloured  it  contrasts 
most  strongly  with  the  surrounding  cell.  As  a  rule,  the  wall  of 
the  cell  is  more  strongly  marked  than  the  nucleus. 

It  ^ill  of  course  be  said  that  the  nuclei  are  present  all  the  while, 
but  are  at  first  concealed  by  the  surrounding  substance — ^the  con- 
tents of  the  cell.  Thus  the  fact  has  been  accounted  for,  that  the 
nuclei  are  not  so  obvious  at  first  as  they  subsequently  become. 
Bat  I  think  a  careful  comparison  of  cells  will  show  that  those  in 
which  a  nucleus  may  be  traced  are  not  more  transparent  than  others 
which  are  structureless ;  and,  moreover,  when  one  cell  overlaps  an- 
other, the  lower  one  is  seen  through  the  upper  clearly  enough  to 
show  that  the  substance  of  these  cells  is  sufficiently  transparent  to 
allow  of  a  nucleus  being  discerned  if  it  exists.  When  a  nucleus  is 
fully  formed,  it  hides  that  portion  of  the  outline  of  a  cell  which  lies 
beneath  it.  How  is  it,  then,  if  the  nucleus  is  present  from  the  first, 
that  the  portion  of  the  cell  over  which  it  subsequently  appears  is, 
for  a  while,  plainly  seen  ? 

The  success  of  the  ohservation  is  of  course  influenced  by  numerous 
circumstances.  The  rate  at  which  the  nuclei  form  in  the  corpuscles 
varies  in  different  animals.  I  have  usually  found  that  in  the  common 
frog  they  are  more  prone  to  form  than  in  many  other  animals — 
quicker  than  in  most  fishes,  or  even  than  in  some  birds.  But  this 
does  not  seem  always  to  depend  upon  their  larger  size  ;  for  in  the 
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common  newt  the  cells,  which  are  larger  than  those  of  the  frog,  re- 
main, as  I  have  noticed,  for  a  longer  period  without  any  appearance 
of  nuclei.  Bnt  eren  in  the  frog  it  6an  he  satisfactorily  demonstrated 
that  the  corpuscle  is  structureless. 

I  have  found,  too,  that  the  ohseryation  succeeds  hest  with  the 
blood  of  animals  which  are  healthy  and  vigorous.  Thus  the  first 
obserrations  upon  fresh  animals  are  usually  the  most  satisfactory.. 
After  they  have  been  repeatedly  wounded  or  have  lost  much  blood, 
the  cells  are  more  prone  to  undergo  the  changes  which  result  in  the 
production  of  nuclei. 

Again,  the  formation  of  nuclei  may  be  hastened,  and  their  ap- 
pearance rendered  more  distinct  at  last,  by  various  reagents.  Acids 
and  many  other  reagents  are  well  known  to  have  this  effect.  The 
addition  of  a  small  quantity  of  water  acts  in  the  same  way,  but  less 
energetically.  It  hastens  the  appearance  of  an  indistinct  nucleus, 
but  interferes  with  the  formation  of  a  well-defined  mass,  so  that, 
after  the  addition  of  water,  neither  the  outline  of  the  cell  nor  of  the 
nucleus  becomes  so  strongly  marked  as  it  often  does  without  it. 
Exposure  to  air  also  promotes  their  formation ;  indeed,  as  a  rule,  the 
nuclei  form  best  under  simple  exposure.  Any  disturbance  of  the 
drop,  as  by  moving  the  point  of  a  needle  in  it,  certainly  hastens  the 
change ;  and  perhaps  it  is  influenced  by  temperature. 

Sometimes,  when  the  drop  of  blood  has  been  skilfully  mounted, 
the  majority  of  cells  will  remain  for  a  long  while  without  any  trace 
of  nucleus ;  but,  again,  in  almost  every  specimen,  the  nucleus  in  some 
few  of  the  cells,  particularly  in  those  nearest  the  edges,  begins  to 
appear  so  rapidly  that  it  is  hardly  possible  to  run  over  the  whole 
field  without  finding  some  cells  with  an  equivocal  appearance. 

It  would  follow,  of  course,  from  these  observations  that,  if  the 
living  blood  were  examined  in  the  vessels,  the  corpuscle  would  show 
no  trace  of  any  distinction  of  parts;  and  this  is  so.  Indeed,  in  my 
earlier  observations*,  before  I  had  learnt  to  mount  a  drop  of  blood 
for  observation  in  a  satisfactory  manner,  I  examined,  at  some  length, 
blood  in  the  vessels  of  the  most  transparent  parts  I  could  select ; 
and  several  observations  on  the  web  and  lung  of  the  frog  and  else- 
where were  satisfactory.  But  still,  when  the  cells  were  thus  some- 
what obscured  by  intervening  membrane,  one  could  not  generally 
feel  sure  that  the  observation  was  so  clear  and  complete,  but  that 
a  faintly  marked  nucleus  might  escape  detection.  While,  therefore, 
the  result  of  observations  on  blood- cells  in  the  vessels  fully  accords 
with  the  description  I  have  given,  I  do  not  think  that  the  demon- 
stration of  the  fact,  that  while  living  they  have  no  nucleus,  can  be 
made  so  plain  and  unequivocal  as  when  they  are  removed  from  the 
vessels. 

The  question  naturally  arises.  Why,  then,  does  not  a  nucleus  form 
in  the  mammalian  corpuscle  ?  But  while  it  is  accepted  that  the  great 
majority  of  these  corpuscles  exhibit  no  nuclei  after  death,  excellent 
observers  still  affirm  their  occasional  existence ;  and  I  am  convinced 

*  Made  many  years  ago.    Other  observers  have  been  unable  to  detect  a  nu- 
cleus in  the  living  cells  within  the  vessels. 
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that  an  indistinct,  imperfectly  foimed  " nucleus "  is  often  seen; 
and  the  shadowy  substance  seen  in  many  of  the  smaller  oviparous 
cells  after  they  have  been  mounted  for  some  time  is  very  like  that 
seen  under  similar  circumstances  in  some  of  the  corpuscles  of  Mam* 
malia.  Many,  too,  affirm  that  these  corpuscles  do  not  exhibit  that 
distinction  of  wall  and  contents  which  is  generally  described.  It 
appears  to  me  that  this  difference  of  opinion  depends  on  the  chanees 
they  are  prone  to  undergo.  How  far  the  absence  of  a  distinctly  de- 
fined "nucleus"  after  death  depends  on  their  smaller  sice  I  am  not 
prepared  to  say. 

Many  questions  of  course  follow.  For  example,  how  far  is  this 
separation  of  the  substance  of  a  homogeneous  *  corpuscle  into  nu- 
cleus, cell-membrane,  and  contents  to  be  compared  to  the  coagula- 
tion of  the  blood?  and  how  do  the  agents  which  are  known  to 
influence  the  one  process  affect  the  other  ?  A  still  further  and  more 
important  question  is.  How  are  these  changes  in  the  corpuscles,  and 
in  the  blood  around  them,  related  7  But  in  this  paper  I  propose  to 
go  no  further  than  the  statement  that  the  red  corpuscle  of  all  yerte- 
brata  is,  in  its  natural  state,  structureless.  When  living,  no  distinc- 
tion of  parts  can  be  recognized ;  and  the  existence  of  a  nucleus  in 
the  red  corpuscles  of  ovipara  is  due  to  changes  after  death,  or 
removal  from  the  vessels. 

I  cannot  conclude  this  paper  without  acknowledging  the  great 
help  I  have  received  in  this  investigation  from  Mr.  Howard  Marsh, 
Demonstrator  of  Microscopical  Anatomy  at  St.  Bartholomew's  Hos- 
pital. 
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Note  on  a  new  Hermaphrodite  Ckastopod  Annelid, 
By  G.  Moquin-Tai^dgn. 

The  group  of  Chaetopod  Annelida  was  long  regarded  as  consisting 
entirely  of  imisexual  animals.  In  1857,  Mr.  Huxley  made  known 
the  first  exception  to  this  general  law  in  a  new  Annelid  of  the 
English  coast,  Protula  Dysteri,  A  few  years  later,  M.  Pagenstecher, 
while  stajdng  on  the  shores  of  the  Mediterranean  at  Cette,  disco- 
vered the  same  fact  in  another  species  of  the  same  family,  Spirorhis 
spiriUum.  Lastly,  a  third  fact  of  the  same  kind  was  observed  by 
M.  Claparede  in  a  species  of  Amphiglena  (A,  mediterranea).  This 
naturalist  also  confirmed  the  exactitude  of  Mr.  Huxley's  observa- 
tions, and  showed,  by  his  investigation  of  a  great  number  of  Serpulea, 
that  these  cases  of  monoeciousness  are  exceptional  in  this  family. 

I  have  discovered  another  example  of  hermaphroditism,  but  this 
time  in  a  doreibranchiate  Annelid  belonging  to  liie  genus  Nereis.  I 
believe  that  this  species  is  new,  and  propose  to  name  it  Nereis  mas- 

*  By  the  word  homogeneous  I  do  not  mean  to  affirm  that  the  substance  of 
the  corpuscle  is  of  equal  consistence  throughout.  The  central  may  he  the  softest 
part  of  it.  But  I  regard  the  corpuscle,  in  its  whole  suhstance,  as  **  having  the 
same  nature." 

Ann,  &  Mag,  N,  Hist.  Ser.4.   VoLiv,  6 
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sUiensis,  The  following  are  its  principal  characteicT: — ^Middle  an- 
tennsB  shorty  subulate  ;  lateral  antennse  stout,  shorter,  composed  of 
two  joints — ^the  basal  thick,  the  terminal  very  small ;  the  two  supe- 
rior tentacles  long,  reaching  as  far  as  the  eighth  segment,  the  two 
inferior  shorter,  but  exceeding  the  antennse ;  jaws  strong,  curved, 
presenting  twelve  teeth ;  no  denticles ;  feet  like  those  of  Nereis  bi^ 
lineata.  The  body,  which  is  4-5  centimetres  in  length,  has  from 
sixty  to  seventy  segments  of  a  greenish-brown  colour,  marked  with 
numerous  vinose  spots  irregularly  arranged. 

This  species  occurs  pretty  frequently  on  the  shore  at  Marseilles, 
among  Ulva,  It  inhabits  a  membranous  tube,  constructed  in  a  fold 
of  the  fronds  of  that  plant,  and  is  herbivorous.  Of  eleven  individuals 
that  I  dissected,  nine  contained,  pell-mell  in  the  cavity  of  the  body, 
spermatozoids  and  ova  in  different  stages  of  development.  The 
mature  ova  observed  in  the  general  cavity  are  yellowish,  and  0-37 
miUim.  in  diameter.  The  free  spermatozoids  floating  in  the  visceral 
fluid  are  composed  of  a  bacilliform  anterior  part  (head)  0*01  millim. 
in  length  by  0-0017  millim.  in  breadth,  and  of  an  excessively  thin 
tail,  0*45  mUlim.  in  length.  The  tail  is  very  different,  both  in  its 
length  and  the  nature  of  its  movements,  from  the  vibratile  cilia  of 
the  cavity  of  the  body. 

The  two  individuab  in  which  I  did  not  detect  hermaphroditism 
were  females,  and  had  the  body  filled  with  a  great  quantity  of  ova, 
all  arrived  at  maturity. — Comj^tesEendus,  April  12, 1869,  tome  Ixviii. 
pp.  869,  870. 

• 

The  Poison-glands  of  Callophis  intestinalis  and  C.  bivii^tus. 

By  A.  Beskhabd-Metee. 

The  author  has  detected  poison-glands  in  the  above-mentioned 
snakes.  He  found  them  first  in  CkiMophis  intestinalis^  Laur.  (Elaps 
furcatus,  Schneid.),  whilst  engaged  in  an  investigation  of  the  position 
of  the  heart  in  serpents.  He  found  the  heart  in  this  species  thrown 
far  back  towards  the  tail,  in  consequence  of  the  presence  of  two 
extended,  brown  organs  above  the  heart,  which  proved  to  be  the 
poison-glands.  They  are  distinguished  from  those  of  other  serpents 
by  their  length  and  by  their  situation  just  below  the  ribs  in  the 
ventral  cavity.  With  their  excretory  ducts  they  occupy  one-third 
or  even  more  of  the  total  length  of  the  snake. 

The  true  gland  is  entirely  enveloped  by  a  striated  muscle,  within 
which  the  smooth,  white  tendinous  surface  is  concealed.  It  is 
formed  of  parallel  tubes,  among  which  the  parenchyma  of  the  gland 
occurs  divided  into  little  portions.  In  the  middle  the  number  of 
tubes  is  fifteen  or  more.  They  unite  upon  a  large  excretory  duct 
in  each  gland.  The  excretory  ducts  run  side  by  side  to  the  head, 
where  they  are  applied  against  the  outer  surfaces  of  the  quadrate 
and  maxillary  bones ;  here  a  large  salivary  gland  opens  into  each. 

The  author  has  detected  the  same  glands  in  CaUophis  hivirgaius, 
Boie ;  but  they  do  not  exist  in  0,  calligaster,  which,  however,  does 
not  belong  to  Callophis,  or  in  the  Elapid  snakes  of  Australia  (  Ver- 
micella^  Gray),  Africa  (^Pcedlophis,  Gthr.),  or  America. — Comptes 
Bendus,  Apnl  12, 1869,  tome  Ixviii.  p.  860. 
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On  ike  Geographical  JJistrUmtion  of  the  Feme  of  Mexico, 

By  EuokNi  FovBiriKB. 

The  aathor  has  carefully  examined  the  spedmens  of  Ferns  from 
Mexico  in  almost  every  collection  existing  in  Europe,  and  arriyes 
at  the  following  results : — ^The  number  of  species,  which  was  given 
as  6  by  Kunth,  182  by  Martens  and  Galeotti,  312  by  liebmann 
(omitting  synonymic  forms),  and  487  by  Fee  (of  which  70  are  to  be 
suppressed),  amounts,  according  to  the  author,  to  605,  besides  a  few 
others  of  which  he  has  not  seen  specimens.  Of  this  number,  47  are 
now  indicated  as  Mexican  for  the  first  time ;  and  217  supposed  species 
are  suppressed  as  identical  with  others  previously  described. 

The  species  of  ferns  are  generally  the  same  on  both  slopes  of  the 
Mexican  Andes.  Of  the  species  enumerated  by  Smith  as  collected 
in  the  Sierra  Madre  on  the  Pacific  slope,  only  three  have  not  yet 
been  discovered  on  the  Atlantic  side. 

The  author  identifies  a  tar  greater  number  than  his  predecessors  of 
Mexican  species  with  species  growing  in  other  parts  of  America, 
especially  between  the  tropics.  Of  his  605  species,  only  178  are 
peculiar  to  Mexico ;  and  these  belong  to  groups  largely  represented 
in  that  country  and  wanting  elsewhere  in  tropical  America.  Of  the 
427  species  common  to  Mexico  and  other  regions  of  America,  230 
occur  in  the  Andes  of  South  America  (New  Granada,  Ecuador,  Peru, 
Bolivia),  139  in  the  Antilles  (especially  Cuba  and  Guadeloupe),  59 
in  Guiana  or  Caraccas,  and  117  in  Brazil,  the  greater  part  extending 
as  far  as  Eio  de  Janeiro.  The  ferns  of  the  high  mountains  of 
Mexico  easily  find  a  suitable  climate  in  the  Andes,  even  under  the 
equator ;  12  of  them  also  pass  beyond  the  intertropical  region  and 
descend  into  the  province  of  Corrientes  or  to  Montevideo,  and  17 
extend  into  ChOi.  Many  of  the  latter,  especially  the  Pellasm,  pass 
into  the  mountains  of  Texas,  whence  11  have  been  brought  by  Trecul. 

The  species  of  the  neighbourhood  of  Orizaba  and  Jalapa  growing 
at  from  1000  to  1500  metres  in  the  eastern  Cordillera  of  Mexico,  and 
some  of  which  Hve  inFlorida  or  Carolina,  also  occur  in  part  in  Guiana, 
and  most  of  them  in  Cuba  and  at  Eio  de  Janeiro ;  some  species  even 
occur  in  Mexico  and  at  Eio  de  Janeiro  and  are  not  at  present  known 
from  any  intermediate  place. 

The  very  few  littoral  species  of  ferns  found  in  Mexico  are  gene- 
rally diffused  over  the  whole  tropical  region  of  the  globe. 

The  most  interesting  group  is  one  composed  of  only  12  species, 
which,  starting  from  i&e  bottom  of  the  Mexican  Gulf,  and  passing 
the  Antilles,  reaches  the  Azores  and  Canary  Islands,  then  becomes 
diffased  over  the  Mediterranean  region  and  is  continued  by  a  small 
number  of  species  in  the  mountains  of  Abyssinia  and  Persia  and  in 
the  Himalaya.  Of  these,  in  passing  northwards,  Fteris  longifolia 
stops  in  the  island  of  Eschea,  P.  cretacea  in  Corsica,  Wbodwardia 
radicans  in  the  mountains  of  Asturias,  Adiantum  capiUiis  at  Poitiers 
and  at  Bormio  in  the  Tyrol  near  a  hot  spring,  and  Oymnogramma 
leptophylla  at  Brest,  whilst  Cystopteris  fragilis,  a  polymorphic  but 
indivisible  species,  spreads  all  over  Europe  and  reaches  the  summits 
of  the  Alps.  The  authentically  established  existence  of  this  group 
of  plants  agrees,  in  the  author's  opinion,  with  the  hypothesis  of 
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the  disappearance  of  the  AtlantiB. — Compies  Eendus,  May  8, 1869, 
pp.  1040-1042. 

Note  on  (he  Structure  of  the  Blaatoidea. 
By  E.  BiLLiKos,  F.6.8.,  PakBontologisty  Canada  Geol.  6anrey. 

The  remains  of  the  Blaatoidea  have  as  yet  proved  to  be  extremely 
rare  in  our  Canadian  rocks,  only  five  flmall  specimens  (three  of 
Pentremites  and  two  of  Codaster)  having  been  collected  up  to  the 
present  time.  While  studying  these  with  a  view  to  their  descriptioE, 
I  was  led  to  investigate  the  structure  of  the  order,  especially  with 
regard  to  the  function  of  the  summit  openings.  On  combining  the 
observations  of  other  authors,  whose  views  I  shall  give  in  detail  in 
another  paper,  1  find  that  we  have  now  sufficient  data  to  establish 
the  following  points : — 

1.  In  the  genus  Nudeoerinus,  Conrad,  there  are  sixteen  apertures 
in  the  sununit.  Of  these,  the  large  lateral  aperture  is  both  mouth 
and  vent.  There  is  no  opening  in  the  centre  of  the  apex,  where  the 
mouth  has  hitherto  been  supposed  to  have  its  position.  The  ten 
so-called  "ovarial  orifices"  are  respiratory  apertures.  Between 
each  two  of  these,  one  of  the  ambulacral  grooves  enters  to  the  interior 
through  a  small  pore,  which  is  a  true  ovarian  orifice.  There  are  thus 
ten  spiracles,  five  ovarian  orifices,  and  one  buccal  and  anal  orifice — 
in  all  sixteen. 

2.  In  Pentremites  there  are  also  five  ovarian  pores,  in  the  same 
position.  The  mouth  is  not  in  the  centre,  but  in  the  larger  of  the 
five  spiracles. 

3.  Codaster  has  no  ambulacral  pores  in  Hie  so-called  ^'pseud- 
ambulacral  fields."  The  striated  surfaces  in  the  interradial  areas 
are  true  Cystidean  rhombs  of  the  type  of  those  of  the  genus  Pleuro- 
cystites.  These  in  Pentremites,  Oranatoerinus,  and  NueUocrinus  are 
situated  under  the  ambulacra,  where  they  constitute  the  tubular 
apparatus  described  by  Eoemer  and  others. — SiUimarCs  American 
Journal^  May  1869. 

Tadpoles  of  lissotriton  punctatus  reproducing  the  Species, 

By  M.  J.  Jttllien. 

On  the  1 1th  of  April  1869,  the  author  obtained  four  tadpoles  of 
Lissotriton  punctatus,  which  he  dissected  the  next  day,  when  he 
found  in  two  of  them  not  only  fully  developed  ovaries,  but  in  the 
oviducts  eggs  enveloped  in  the  usual  gelatinous  layer.  The  other 
two  were  males.  The  only  external  differences  between  the  two 
sexes  were  that  in  the  females  the  labia  of  the  cloaca  were  more 
developed  than  in  the  males,  and  that  the  body  was  shorter  in  the 
latter.     The  two  females  were  as  large  as  adults. 

The  testes,  which  were  pretty  well  developed  and  fusiform,  con- 
tained mother  cells  of  spermatozoids,  but  no  free  spermatozoids. 
The  ovaries  formed  two  fine  bunches,  and  the  oviducts  contained 
perfectly  developed  eggs  in  both  females. 

Subsequently  the  author  obtained  two  more  female  tadpoles,  which 
deposited  several  eggs  in  the  course  of  a  few  days,  without  acquiring 
the  adult  characters. — Comptes  Sendus,  April  19, 1869,  pp.  938, 939. 
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YIII. — On  the  Anatomy  of  Diplommatina,  and  its  Affinity 
vnth  Cyclophorus  and  rupina  in  the  Cyclophorida.  By 
John  Denis  Macdonald,  M.D.,  F.R.S.,  Staff-Surgeon, 
RJf. 

[Plate  IV.] 

The  animal  of  the  little  Himalayan  shell  first  named  Bulimua 
foUicidtis  in  Dr.  Pfeiffer's  Monograph  of  the  HelicicUe  was 
discovered  by  Capt.  Hutton  and  Mr.  Benson  to  differ  from  that 
family  in  the  situation  of  the  eyes,  these  "  not  being  borne  on 
the  summits  of  the  tentacula."  Capt.  Hutton,  in  his  MS., 
had  actually  named  it  Carychium  oostatum ;  but  Mr.  Benson, 
considering  it  to  differ  also  from  Carychium  sufficiently  to 
form  the  type  of  a  new  genus,  riamed  it  Diplommatina.  He 
chose  this  name  from  having  observed  that  the  eyes  "  were 
composed  of  two  lobes— one  lobe  deeply  seated  in  the  tenta- 
culum  and  larger  than  the  other  lobe,  which  is  a  small  black 
point  coming  to  the  surface  on  the  outer  side  of  the  larger 
lobe."  "  Had  the  animal  been  provided  with  an  operculum," 
he  further  remarks,  "  it  might  possibly  have  been  referred  to 
the  family  of  Cyclostomatida."  It  is  clear,  therefore,  that  Mr. 
Benson,  while  admitting  the  affinity  of  his  Diplommatina  jbU 
liculus  to  Carychium  J  considered  it  to  be  merely  the  type  of  a 
new  ^enus  at  least  referable  to  the  same  group,  and  not  to  the 
so-called  Pulmonifera  operculata.  But  the  fallacy  of  reason- 
ing upon  insufficient  data  is  well  illustrated  in  the  controversy 
which  followed  between  Mr.  Benson  and  Dr.  Gray  as  to  the 
character  "  operculo  nuUo  "  (Ann.  &  Mag.  Nat.  Hist.  1853, 
vols.  xi.  &  xu.).  There  can  be  little  doubt,  also,  but  the 
belief  on  the  part  of  the  founder  of  the  genus,  that  the  eyes 
were  situated  on  the  posterior  part  of  the  tentacula  near  their 
base,  gave  colour  to  the  possible  absence  of  an  operculum ; 
and  such  would  be  more  conformable  with  the  section  to  which 
Ann.  <fe  Ma>g.  N.  Hist.  Ser.  4.   Vol,  iv.  7 
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it  was  too  hastily  assumed  to  belong.  Dr.  Gray,  however,  as 
it  then  appeared,  settled  the  question  satisfactorily  by  the 
examination  of  original  specimens  in  which  an  opercnlmn  was 
undoubtedly  present.  At  the  time  the  number  of  the  'Annals' 
containing  his  letter  came  into  my  hands,  I  was  employed  in 
the  South  Seas*,  and,  being  well  acquainted  with  three  dis- 
tinct species  of  Diplommatina  occurring  at  Lord-Howe  Island, 
I  thought  I  might  readily  furnish  Dr.  Gray  with  drawings  of  the 
shell,  operculum,  and  animal  of  those  species,  should  his  argu- 
ment require  further  support.  Nevertheless,  on  visiting  the 
island  of  Vatoa,  Feejee  group,  I  was  not  a  little  surprised  to 
find  a  very  minute  and  smooth  pupiform  shell,  with  dextral 
turns,  thickened  double  peristome,  and  a  tooth  on  the  colu- 
mellar  lip,  containing  an  animal  in  every  particular  identical 
with  that  of  Diplommatina  save  the  operculum,  of  which  I  did 
not  discover  a  trace,  though  the  cicatrix  of  the  operculigerous 
lobe  was  distinct  enough,  as  shown  in  the  figures  (1  &  2  rf, 
PL  IV).  The  above-mentioned  question  immediately  recurred 
to  my  mind,  and  I  also  reflected  how  far  are  shell-characters 
to  be  trusted  in  the  establishment  of  genera,  and  how  wide  is 
the  latitude  within  which  specific  distinctions  may  range.  I 
sympathized  with  Mr.  Benson ;  for,  according  to  my  own  ex- 
perience, not  only  in  this  case  but  in  numerous  other  Feejeean 
species,  if  the  operculum  be  present  at  all,  it  must  be  in  a  very 
rudimentary  state. 

Conchologists  might  prepare  a  new  genus  for  the  reception 
of  the  little  shell  just  noticed,  which  exhibits  but  few  points  in 
common  with  the  known  DiplommattnoR]  yet  even  this  would 
not  shake  my  faith  in  a  conclusion  the  taith  of  which  is  most 
evident  to  my  own  mind,  namely,  that  the  occupant  is  Z>i- 
plommatina,  name  the  dwelling  what  you  please.  In  sub- 
stantiation of  this  view,  I  may  mention  that  of  eight  or  nine 
new  Feejeean  species  of  the  genus,  all  of  which  are  sinistral, 
some  have  simple  peristomes,  others  tooth-like  processes  in 
the  aperture,  and  the  latter  is  constricted,  expanded^  or  more 
or  less  ascendent,  as  the  case  may  be ;  but  the  animals  are  in 
all  instances  similar,  or  only  exhibit  specific  differences.  Al- 
though the  generic  characters  of  Diplommxittna  are  now  more 
comprehensive  than  they  originally  were,  there  appears  to  be 
a  too  great  readiness  on  the  part  of  pure  conchologists  to  found 
new  genera  upon  any  shells  that  are  not  conformable  in  every 
minute  particular  with  the  primary  description,  which  in  the 
nature  of  things  cannot  be  supposed  to  be  infalhble. 

In  the  mountain-country  of  Na  Viti  Levu  I  found  at  least 

*  In  H.M.S. '  Herald;  Captain,  now  Admiral,  Sir  H.  M.  Denham,  K.C.B. 
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eight  species  oi  Diphmmatinaj  and  arranged  them  in  my  note* 
book  as  follows : — 

I.  Aperture  in  the  plane  of  the  axis  of  the  shell. 

1.  JPeristome  perfectly  circular.    Two  species. 

2.  Parietal  lip  meeting  the  palatal  and  columellar  lips  at  an  angle. 

Three  species. 
IL  Aperture  lateral 

1.  Peristome  impinging  on  the  penultimate  whorl,  edentate.     One 

species. 

2.  Peristome  impinging  on  the  terminal  whorl ;  a  tooth  on  the  colu- 

mellar lip. 
a.  Shell  full,  large,  sinistral    One  roecies. 
6.  Shell  narrow,  minute,  dextral.    One  speciea 

At  Norfolk  Island  I  found  a  minute  Diphmmatina  (PI.  IV. 
figs.  3  &  4)  that  would  fall  into  the  second  division  of  the 
foregoing  table,  the  aperture  being  lateral.  The  peristome  is 
double,  perfectly  circular,  and  everted,  the  last  two  characters 
as  well  as  its  mmute  size  being  characteristic.  The  operculum 
(fig.  5)  is  quite  circular,  like  the  aperture,  and  regularly  spiral, 
with  a  curved  ridge  for  muscular  attachment  towards  its  an- 
terior border. 

In  all  the  Diphmmatince  examined  by  me  the  eyes  were 
uniformly  situated  at  the  outer  side  of  the  base  of  the  tenta- 
cula,  ana  even  a  little  encroaching  upon  the  head.  I  have 
always  recognized,  also,  that  their  labial  and  lingual  dental 
organs,  like  those  of  their  near  allies  the  PupincBy  were  strictly 
conformable  to  the  Cyclophoroid  and  not  to  the  Cyclostoma- 
tous  type,  which  two  natural  families  are  still  further  dis- 
tinguished by  the  invariable  present  of  otoconia  in  the  ear- 
sacs  of  theformeTy  and  single  spherical  otolithes  in  those  of  the 
latter. 

I  am  borne  out  in  my  statement  as  to  the  position  of  the 
eyes  of  Diphmmatina  by  the  remarks  of  Mr.  W.  T.  Blanford 
accompanying  an  outline  sketch  of  the  animal  of  an  Himalayan 
species  by  Capt.  Godwin-Austen,  published  in  the  Ann.  & 
Mag.  of  Nat.  Hist.  1867,  vol.  xix.  p.  306.  He  says,  "  I  have 
more  than  once,  within  the  last  few  years,  called  attention  to 
the  circumstance  that,  in  the  two  supplements  to  Dr.  Pfeiffer's 
admirable  monograph  of  the  living  operculated  land-shells, 
the  position  assigned  to  the  genus  JJiplommatina^  close  to 
Acicula^  and  in  a  suborder  distinguished  by  the  position  of  the 
eyes  above  the  base  of  the  tentacles,  is  not  in  accordance  with 
the  structure  of  the  animal ;"  and,  referring  to  the  figure,  he 
further  adds,  "  The  eyes,  as  will  be  seen,  are  distinctly  lateral, 
as  in  Cychphorus.^^  My  own  drawing  (fig.  1),  which  was 
carefally  taken  from  nature,  confirms  this  view ;  and  lest  some 

7* 
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misunderstanding  should  arise  as  to  the  apparent  situation  of 
the  ejes  in  fig.  2,  it  should  be  stated  that  the  object  was 
viewed  by  transmitted  li^ht — ^a  circumstance  that  might  ac- 
count for  the  original  mistake,  had  the  animal  been  so  ob- 
served. In  regard  to  the  supposed  relationship  of  Diplomma- 
tina to  Aciculaj  I  can  only  sav,  not  having  been  able  to  exa- 
mine any  of  the  typical  AciculcBj  that,  if  they  are  indeed  allies 
of  Truncatellay  they  have  nothing  to  do  with  Diplommatina. 

The  next  important  contribution  to  the  anatomy  oiDwlom- 
matina  is  to  be  found  in  a  short  paper  by  Mr.  K.  J.  L.  (juppy 
"  On  the  Occurrence  of  Diplommatina  Huttoni  in  Trinidad 
(Ann.  &  Mag.  Nat.  Hist.  1867,  vol.  xx.  p.  96),  the  more  per- 
tinent part  of  which  runs  thus: — "The  lingual  dentition, 
being  very  minute,  is  somewhat  difficult  of  preparation ;  but  I 
have  been  able  to  make  out  its  characters,  which  are  as  fol- 
lows : — The  dental  band  is  of  moderate  length  ;  the  teeth  are 
3.1.3,  the  median  is  broad,  its  edge  narrowly  reflexed  and 
five-toothed,  its  base  narrow,  almost  pointed.  The  first  and 
second  laterals  are  subclavate,  their  edges  reflexed  and  three- 
toothed.  The  third  lateral  is  somewhat  hamate  and  obscurely 
tricuspid.  The  mandible  is  broad  and  flat,  covered  with  very 
distinct,  separate,  lozenge-shaped  plates.  All  this  tends  to  in- 
duce one  to  retain  this  ^nus  in  the  Cyclophoridse,  to  which 
these  characters  attach  it  more  closely  than  to  the  Cyclosto- 
midsB."  In  these  remarks  we  find  a  recognition  of  the  dis- 
tinctness of  the  two  families  named,  and  of  what  is  unques- 
tionably the  true  position  of  Diplommatina.  The  amber- 
tinted  labial  plates,  composed  of  obliquely  rhombic  cells,  first, 
I  believe,  noticed  by  myself  in  Pupina  ana  Diplommatina^ y  are 
quite  characteristic  of  the  Cyclophorid« ;  jot  although  very 
similar  organs  are  present  in  ifatica  and  Triton  and  their 
allies  amongst  marine  Proboscidifera,  the  labial  plates  of  Cy- 
chstomaj  Hydrocena^  and  Assiminea  are  very  different.  I 
have  now  only  to  remark  that  the  dentition  of  Pupina  is  so 
identical  with  that  of  a  species  of  Gyclophoms  (fig.  10)  occur- 
ring at  the  Isle  of  Pines,  that  I  did  not  think  it  necessary  to 
furnish  a  drawing  of  it.  On  the  other  hand,  the  dentition  of 
Diplomm^atina  makes  a  nearer  approach  to  that  of  Gyclophorus 
aquilum  figured  by  Mr.Woodwardtj  the  central  dental  plates  in 
particular  being  expanded  in  front  to  support  a  greater  number 
of  teeth.  The  recognition  of  the  two  tvpes  here  indicated  will 
be  of  importance  in  the  distribution  of  other  genera  referable 
to  the  Cyclophoridce. 

*  In  a  pai>er  read  before  the  Eoyal  Socieiy,  Feb.  26, 1857,  ''On  the 
Natural  Amnities  and  Classification  of  Gasteropoda.'' 
t  Manual  of  Mollusca,  p.  175. 
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EXPLANATION  OF  PLATE  IV. 

Fiff,  1.  An  enlarged  figure  of  a  minute,  smooth,  pupiform  shell,  with  an 
animal  like  tiiat  ot  Diplommatina  protrumng,  obtained  at  the 
Islaad  of  Vatoa,  Feejee ;  specimen  young,  not  having  yet  at- 
tained the  thickened  double  peristome  noticed  in  the  text. 

i^.  2.  The  animal  removed  from  the  shell,  and  exhibiting  the  following 
parts : — a,  the  labial  or  buccal  plates,  composea  of  thin  indu- 
rated cells  resting  upon  more  or  less  regular  courses  of  square 
ones ;  h,  lingual  cartilages  and  fore  part  of  the  ton^e,  with  the 
lingual  sac  extending  backwards  from  it ;  c,  tapermg  tentacula, 
wim  the  eye  at  the  outer  side  of  the  base ;  d^  the  opercular  scar 
distinctly  visible  (but  the  operculum  was  not  found  in  this  spe- 
cies); e,  the  auditory  sac,  containing  otoconia;  /,  oesophagus: 
g,  salivary  glands ;  A,  rectum. 

Figs,  3  &  4,  respectively,  enlarged  back  and  front  views  of  a  minute 
sinistral  shell,  with  trumpet-like  eversion  of  a  perfectly  circular, 
continuous,  and  double  peristome ;  occurring  at  Norfolk  Island. 

Fig,  5.  The  operculum  of  the  foregoing,  highly  magnified,  as  are  also  the 
following  figures. 

Fig,  6.  Lingual  cartiLiges,  odontophore,  and  sac. 

Fig,  7.  Ear-sac,  with  otoconia. 

Fig,  8.  Buccal  plates,  the  lingual  teeth  resembling  the  following. 

i^.  9.  Two  transverse  rows  of  the  lingual  dentition  of  one  of  the  Dijpfom- 
matincB  of  Lord-Howe  Islan£ 

Fig,  10.  Ditto  of  Cydophorus,    Isle  of  Pines. 

There  is  in  nature  even  a  closer  resemblance  between  the  external 
lateral  teeth  of  these  two  tongues  than  is  exhibited  in  the  figures. 

Haslar  Hospital,  June  6, 1869. 


IX. — The  last  Discoveries  in  the  extreme  North. 

By  Oswald  Heer*. 

The  high  northern  latitudes  contain  a  region  larger  than  half 
Europe,  and  which,  although  less  distant  from  us  than  most 
other  parts  of  the  world,  is  still  entirely  unknown  to  us.  For 
a  long  time  we  have  been  trying  to  penetrate  it.  There,  in 
fact,  ought  to  be  the  shortest  route  from  Europe  to  the  East 
Indies  and  Western  America.    The  search  after  this  perfectly 

Sractical  result,  the  discovery  of  a  new  maritime  course,  has, 
uring  the  last  three  centuries,  led  to  the  greatest  sacrifices; 
but,  in  spite  of  repeated  eflForts,  the  problem  remains  unsolved. 
To  the  present  moment  the  82nd  parallel  of  north  latitude 
marks  the  limits  of  an  unexplored  and  always  icy  region,  at 
the  gates  of  which  the  bravest  men  have  beaten  in  vain.  We 
must  even  add  that  we  have  lost  all  hope  of  one  day  discover- 
ing a  maritime  route  leading  to  the  indies  across  the  polar 
seas. 

*  Transited  by  W.  S.  Dallas,  F.L.S.,  from  the  '  Bibliotheque  Univer- 
selle,'  tome  xxxix.,  April  1869,  pp.  612-543. 
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But  exploring^-Toyages  in  these  unknown  regions  have  not 
lost  their  attraction  on  this  account.  With  these  expeditions 
it  is  as  with  the  ascent  of  our  mountains.  At  first  we  are  im- 
pelled by  a  scientific  interest.  We  wish  to  study  nature  even 
on  the  most  elevated  crests  of  the  Alps.  Then  there  is  an 
irresistible  attraction  in  perilous  enterprises  which  leads  man 
to  the  frightful  solitudes  of  the  high  mountains.  When  he  has 
succeeded  in  reaching  a  spot  never  before  trodden  by  human 
foot,  and  his  eyes  glance  over  the  marvellous  scenes  which 
surround  him,  he  esteems  himself  fally  recompensed  for  all 
his  trouble  and  for  all  the  risks  which  he  has  run. 

It  is  true  that  no  lofty  summit  attracts  exploration  towards 
the  polar  regions.  But  (and  the  chief  of  the  polar  expedition 
of  last  year  has  written  to  me  to  this  effect  wimin  the  last  few 
days)  the  naked  rocks  and  the  dazzling  ice-fields  of  the  high 
northern  regions,  desert  and  frozen  as  they  may  be,  possess  a 
marvellously  captivating  charm  for  any  one,  whether  a  philo- 
sopher or  an  untutorea  sailor,  who  has  once  trodden  them. 
To  reach  the  pole,  or  at  least  a  latitude  to  which  man  has 
never  yet  penetrated,  seems  to  them  an  object  as  worthy  of 
their  efforts  as  to  the  tourist  the  ascent  of  a  virgin  peak. 
In  themselves  both  these  results  are  of  equally  litue  impor- 
tance. But  if  scientific  researches  are  combined  with  these 
i)olar  expeditions,  and  if  they  extend  the  field  of  our  know- 
edge,  they  are  entitled  to  the  interest  of  the  public. 

It  is  this  that  encourages  me  to  make  known  briefly  the 
results  of  two  voyages  in  the  glacial  zone,  undertaken  during 
the  last  two  years, — namely,  that  of  Mr.  Whymper  in  North 
Greenland  in  the  summer  of  1867,  and  that  of  the  Swedish 
expedition  to  the  north  pole  in  the  course  of  last  summer. 

I.  Mb.  Whymper's  Expedition. 

The  results  obtained  by  the  study  of  the  fossil  flora  of  the 
high  northern  latitudes  had  attracted  the  attention  of  the  Royal 
Society  of  London  and  the  British  Association.     Upon  the 

Proposition  of  Mr.  R.  H.  Scott,  Director  of  the  Meteorological 
Observatory  of  London,  they  voted  a  considerable  sum,  with 
the  object  of  collecting  in  North  Greenland  new  fossil  remains, 
which  would  allow  the  investigations  already  commenced  to 
be  pursued  farther.  This  mission  was  confided  to  Mr.  Edward 
Whymper,  well  known  among  us  for  the  first  ascent  of  Mont 
Cervin.  He  took  with  him  Mr.  Robert  Brown,  who  had  just 
returned  from  a  voyage  to  Vancouver's  Island. 

Every  spring  a  ship  sails  from  Copenhagen  to  the  north  of 
Greenland.     In  this  vessel  the  travellers  made  the  passage,  in 
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May  1867.  In  the  first  week  of  June  (June  6),  they  landed 
at  Egidesminde.  a  Danish  establishment  of  desolate  aspect. 
Vegetation  is  almost  entirely  wanting  on  this  little  island. 
The  granite  rocks  were  still  covered  with  snow,  and  the  ponds 
with  a  layer  of  ice.  The  dwarfish  herbage,  which  was  just 
beginning  to  grow,  announced  the  first  awakening  of  sprmg. 
Thence  the  travellers  went  in  a  boat  to  Jakobshaven  (in  69° 
10'  N.  lat.),  which  they  selected  as  their  headquarters,  and 
from  which  they  would  endeavour  to  penetrate  into  the  interior 
of  the  country. 

Off  the  mainland  along  the  western  coast  of  Greenland  there 
are  innumerable  islands  and  peninsulas,  cut  out  by  fiords  which 
deeply  indent  the  shore.  These  advanced  lands  are  the  only 
parts  inhabited  and  known  at  present.  Starting  from  them 
the  ground  rises,  most  frequently  in  scarped  slopes  or  in  abrupt 
walls  of  rock,  to  a  height  of  2000  and  8000  feet,  and  forms  a 

f)lateau  covered  by  an  immeasurable  sea  of  ice — no  doubt  the 
argest  that  exists  in  the  world.  How  were  these  glaciers  to  be 
traversed  and  explored  ?  Mr.  Whymper  hoped  to  succeed  by 
means  of  sledges  drawn  by  dogs.  Much  time  was  required  to 
procure  these  animals  and  the  provisions  necessary  for  their 
nourishment ;  for  scarcely  anythmg  was  to  be  found  in  the 
little  settlements  of  the  Esquimaux.  When  the  expedition 
was  ready  to  start,  the  Esqmmaux  who  ought  to  have  accom- 
panied it  had  disappeared :  they  had  gone  to  a  neighbouring 
colony  to  take  part  in  a  dance.  Consequently  it  was  the 
middle  of  July  before  they  could  start.  The  travellers  passed 
in  boats  through  the  long  ^ord  of  Illartlek,  filled  with  moun- 
tains of  ice  detached  from  the  two  glaciers  which  abut  upon 
it.  They  then  ascended  to  the  plateau,  which  at  this  point 
rises  to  about  2000  feet  above  the  sea.  Thence,  as  far  as  the 
eye  could  reach,  they  discovered  nothing  but  a  vast  extent  of 
ice,  without  elevations,  without  any  depressions,  without  val- 
leys— a  continuous  sheet  filling  up  and  covering  equally  the 
ridges  and  valleys,  and  thus  forming  an  icy  plateau,  which  loses 
itself  in  the  interior  in  an  unlimited  distance,  emitting  on  the 
shore  side  very  numerous  arms  which  descend  even  into  the  sea. 
These  branches  follow  the  primitive  valleys,  and  incessantly 
convey  new  mountains  of  ice  to  the  ocean.  As  no  naked 
rocks  are  to  be  seen  anywhere  projecting  above  the  glacier,  the 
latter  has  no  moraines ;  but  it  is  furrowed  with  crevasses  and 
fissures  innumerable,  and  fi:om  place  to  place  it  was  cut  by  large 
lakes.  Mr.  Whymper  soon  convinced  himself  by  experience 
of  the  impossibility  of  penetrating  into  the  interior  by  ad- 
vancing upon  this  ice.  The  sledges  could  not  advance ;  they 
were  continually  being  upset  upon  this  rugged  and  crevassed 
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surface :  one  of  the  vehicles  was  soon  broken,  and  the  dogs 
would  not  be  guided.  Under  such  circumstances  the  explorers 
were  obliged  to  give  up  their  enterprise.  They  had,  however, 
seen  enough  to  understand  that  there  was  no  hope  there  of 
attaining  in  some  degree  the  essential  object  of  their  voyage, 
which  was  to  collect  fossil  plants. 

Mr.  Whymper  therefore  returned  to  the  coast  with  his  com- 
panions, and  proceeded  to  the  great  peninsula  of  Noursoak,  in 
the  neighbourhood  of  which  the  vessel  had  some  trouble 
in  finding  a  way  through  the  labyrinth  of  icebergs  which 
filled  these  waters.  They  proceeded  from  the  glacier  of  Tos- 
sukatek,  the  jagged  crest  ofwhich  bounded  the  horizon.  Upon 
the  peninsula  of  Noursoak  Mr.  Whymper  met  with  a  Dane 
who  had  lived  alone  among  the  Esquimaux  for  twenty-four 
years.  The  peninsula  forms  an  elevated  plateau  traversed  by 
a  range  of  mountains  which  attain  a  height  of  6000  feet. 
Upon  one  of  these  mountains,  situated  near  Atanekerdluk,  is 
the  principal  deposit  of  the  fossil  plants  of  Greenland.  Of 
this  1  have  already  spoken,  two  years  a^,  in  the  pa^es  of  this 
Review*.  The  remains  are  contained  in  a  reddish-brown 
rock,  composed  essentially  of  iron :  this  is  literally  filled  with 
them :  branches  and  leaves,  fruits  and  seeds,  are  collected  in 
it  pell-mell.  Pieces  of  amber  are  scattered  aviong  the  branches 
which  probably  produced  them. 

They  first  of  all  set  to  work  upon  this  deposit,  which  is 
situated  in  70°  N.  lat.,  and  at  about  1100  feet  above  the  sea. 
For  three  days  Mr.  Whymper,  Mr.  Brown,  the  interpreter 
Tegner,  and  eleven  Esquimaux  were  at  work  releasing  these 
plants  from  their  iron  prison  and  bringing  them  to  the  Ught  of 
day.  A  considerable  quantity  (about  10  quintals)  of  them 
was  carried  down  to  the  shore. 

When  this  digging  was  completed,  Mr.  Whymper  and  his 
companions  traversed  the  Waigat  to  reach  the  Island  of  Disco. 
This  is  equally  mountainous ;  and  the  coast  rises  from  the  sea 
in  scarped  walls  of  rock  with  wild  rents  and  fissures.  The 
only  inhabited  place  in  the  island  is  Onnartuvarsok,  opposite 
Atanekerdluk.  Here  also  deposits  of  lignite  are  found :  they 
extend  alone  the  eastern  side  of  Disco,  aiid  are  covered  by  a 
layer  of  sandstone,  above  which  there  are  thick  beds  of  basalt. 
The  coal  contains  amber ;  and  here  and  there  in  the  sandstone 
there  are  fossil  plants — ^for  example,  near  Ujararsusuk  and 
Klidliset.  Here  were  discovered  magnificent  leaves  o{  Pla- 
tanusj  large  fruits  of  Magnolia^  and  branches  and  cones  of  a 
Seqtwia  (o.  Couttsice),  Towards  the  north  of  Kiidliset  a  narrow 

*  *<Les  Regions  polaires  du  Nord"  (Bibl.  Univ.  January  1867,  p.  61). 
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gorge  opens,  bounded  by  walls  with  extremely  wild  ravines,  at 
the  bottom  of  which  were  accumulated  large  masses  of  hardened 
snow ;  at  the  end  a  nearly  vertical  wall  of  basalt,  crowned  by 
a  glacier,  rises  to  a  height  of  about  2000  feet. 

Mr.  Whymper  traversed  the  Waigat  at  this  point  in  order 
to  visit  the  south-west  side  of  the  peninsula  of  Noursoak, 
along  which  he  regained  Atanekerdluk.  The  treasures  pre- 
viously collected  had  been  increased  by  interesting  objects  of 
antiquity ;  for  Mr.  Whymper  having  caused  diggings  to  be 
made  in  the  localities  of  ruined  Esquimaux  huts  which  had 
long  been  abandoned,  had  found  there  weapons  and  utensils 
of  flint  and  bone,  which  appear  to  have  a  great  analogy  to 
those  of  our  lake-habitations.  The  little  vessel  could  hardly 
contain  all  these  riches.  After  a  tiresome  and  dangerous  pas- 
sage, the  explorers  arrived  first  at  Ritenbenk  and  afterwards 
at  Godhaven,  the  residence  of  the  Inspector  of  North  Green- 
land. There  they  embarked  on  the  10th  of  September  for 
Europe,  and  arrived  in  Copenhagen  on  the  22nd  of  October. 

It  IS  to  be  regretted  that  Mr.  Whymper  lost  precious  time  in 
his  attempts  to  penetrate  into  the  intenor  of  the  country  bj  the 
glaciers;  for  he  thus  rendered  it  impossible  for  him  to  visit  the 
north  side  of  Noursoak,  where  there  lies  buried  a  very  inter- 
esting Cretaceous  flora,  which  I  had  particularly  recommended 
him  to  work  at.  Nevertheless  the  collection  which  he  brought 
back  to  London,  and  which  was  afterwards  sent  to  me  for 
examination,  is  of  considerable,  scientific  value.  Exhibited  at 
present  in  uie  British  Museum,  it  has  notably  added  to  our 
knowledge  of  the  ancient  flora  oi  Greenland ;  so  that  the  ima- 
gination may  now  clearly  picture  the  aspect  of  these  northern 
countries  during  the  Miocene  period.  I  will  beg  leave  to  indi- 
cate rapidly  a  few  of  its  features. 

At  the  period  when  the  sandstones  which  compose  the 
smiling  hills  of  the  environs  of  Zurich  were  deposited,  a  con- 
siderable extent  of  terra  Arma  must  have  existed  m  the  extreme 
north.  To  this  period  the  name  of  Miocene  has  been  given,  or 
more  generally  that  of  the  Tertiary  period.  Our  countries 
then  had  almost  a  tropical  climate.  Among  the  forests  of 
laurels  and  the  tufts  of  palm  trees  lived  numerous  animals 
belonging  to  types  which  now-a-days  occur  only  in  the  warm 
and,  even,  torria  zones.  Towards  the  north,  indeed,  the  ground 
was  clothed  in  a  different  vesture;  nevertheless  Greenland, 
even  at  70°  N.  lat.,  presents  a  flora  which,  by  its  climatic 
characters,  may  be  compared  with  that  of  northern  Italy.  This 
flora  teaches  us  that  in  the  region  where  the  Island  of  Disco 
and  Atenekerdluk  are  situated,  there  was  a  lake  of  fresh  water, 
upon  the  marshy  edges  of  which  great  beds  of  peat  were 
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formed.  These  subeequentlj  gave  origin  to  the  deposits  of 
coal  which  appear  along  the  coast.  In  ottr  marshes  it  is  not 
rare  to  see  f  ermgiiious  water^  which  covers  the  soil  with  a 
reddish-brown  crost.  The  same  thin^  took  place  in  the  an- 
cient marshes  of  Gi-eenland :  the  iron  depositea  itself  upon  the 
plants  which  fell  into  the  water ;  and  these,  in  their  turn,  con- 
tributed to  the  precipitation  and  fixation  of  the  iron.  By  this 
means  has  been  graauallj  formed  that  ferruginous  rock  m  the 
bosom  of  which  numerous  plants  are  imprisoned.  These  fos- 
sils show  that  the  marshes  were  covered  with  sedges  and 
reeds ;  but  the  marsh-cypresses,  the  water-pines,  the  birch, 
the  alder,  and  the  poplar  likewise  flourished  there ;  for  nume- 
rous fragments  of  these  plants  are  covered  by  a  ferruginous 
deposit.  The  water-trefoil  [Menyanthes  arctica)^  no  doubt, 
grew  in  the  marshes,  in  the  same  way  that  the  existing  spe- 
cies adorns  our  moist  meadows  with  its  charming  flowers ;  and 
the  burr-reed  {Sparganium)^  the  fruit  of  which  has  been  ob- 
tained from  these  rocks,  also  formerly  raised  its  bristling  heads 
above  the  waves.  The  rivulets  also  brought  in  leaves  from 
other  localities ;  they  conveyed  them  from  the  primitive  forests; 
and  it  is  thus  that  we  find  their  traces  in  tne  impressions  of 
the  ferruginous  rock. 

If  we  enter  into  these  forests,  we  shall  find  in  them  a  mar- 
vellous profusion  of  trees  and  shrubs,  among  which  we  can 
distingmsh  ninety-five  different  species.  A  tree  with  acicular 
leaves  {Sequoia  Langsdorfii)  strikes  us  at  once  by  its  enormous 
roportions  ;  in  its  aspect  it  may  be  compared  with  our  yew, 
ut  it  belongs  to  the  category  of  giant  trees.  It  has  left  leafy 
branches  in  such  numbers  that  there  is  scarcely  a  fragment  of 
stone  which  does  not  contain  its  remains ;  and  the  flowers, 
fruits,  and  seeds  which  the  hammer  has  extricated  from  the 
rock  enable  us  to  reconstruct  the  entire  tree.  It  is  accompa- 
nied by  two  allied  species,  one  of  which  [Sequoia  Gouttsice)j 
by  the  configuration  of  its  branches  and  leaves,  vividly  reminds 
us  of  the  gigantic  Seqiuna  of  California.  A  Thuia  had  a  dif- 
ferent aspect,  as  also  the  Ginko  {Salisburia  adiantoides),  of 
which  the  leaves,  resembling  the  fronds  of  ferns,  differ  so 
greatly  from  those  of  other  Coniferae.  The  leafy  trees  are 
especially  well  represented.  Whilst  our  existing  forests  only 
present  two  species  of  oaks.  Northern  Greenland  possessed 
nine,  four  of  which  must  have  been  evergreen  trees,  like  the 
Italian  oak.  Two  beeches,  a  chestnut,  two  planes,  and  a  wal- 
nut from  this  forest  resemble  the  types  of  the  same  names 
known  to  everybody.  Besides  these,  American  species,  such 
as  the  magnolias,  sassafrasses,  and  liquidambars,  were  repre- 
sented there ;  and  the  characters  of  the  ebony  trees  [Diospyros) 
are  to  be  distinguished  in  two  of  the  species. 
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The  hazel  and  the  sumach,  the  buckthorn  and  the  holly, 
the  guelder-rose  and  the  whitethorn  (CVato/M*)  probably 
formed  the  thickets  at  the  borders  of  the  woods ;  wnilst  the 
vine,  the  ivy,  and  the  sarsaparilla  climbed  over  the  trees 
of  the  virgin  forest,  and  adorned  them  with  green  garlands. 
In  the  shadow  of  the  woods  grew  a  profusion  of  ferns,  which 
covered  the  soil  with  their  elegant  fronds. 

The  insects  which  gave  animation  to  these  solitudes  are  not 
all  lost.  The  impressions  of  these  which  have  reached  us 
show  that  little  Chrysomelas  and  Cistelidae  enjoyed  themselves 
in  the  sun,  and  large  Trogositae  pierced  the  bark  of  the  trees, 
whilst  charming  GicadellsB  leaped  about  among  the  herbage. 

This  picture  is  not  a.  dream  of  the  imagination.  Plants  and 
animals,  all  have  passed  under  my  eyes.  Of  several  species  of 
trees  only  the  leaves  had  previously  been  brought  from  Green- 
land, and  it  was  from  these  that  we  classified  them ;  now  the 
fruits  also  have  been  found,  which  have  confirmed  our  deter- 
minations. Thus  two  fruits  of  Magnolia  have  been  discovered, 
as  also  the  fruits  and  flowers  of  the  chestnut-tree.  The  chest- 
nuts, as  in  the  species  now  living,  are  surrounded  by  a  spinous 
envelope,  in  the  midst  of  which  there  are  three  fruits.  In  all, 
we  have  received  from  this  part  of  Greenland  137  species  of 
plants,  32  of  which  were  discovered  by  Mr.  Whymper. 

We  still  know  this  ancient  flora  only  from  the  remains 
collected  upon  a  few  points  of  northern  Greenland ;  for  hitherto 
a  narrow  band  of  this  countiy  along  the  sea-coast  has  alone 
been  explored.  The  German  expedition  of  last  summer  ought 
to  have  thrown  a  new  light  upon  the  eastern  coast.  It  might, 
in  fact,  have  solved  a  very  interesting  question,  if,  landing  at 
70°  N.  lat.,  it  had  set  to  work  at  the  mvestigation  of  tlie  rich 
deposits  of  fossil  plants  and  animals  discovered  by  Scoresby, 
the  specimens  horn  which  were  lost  before  being  submitted 
to  scientific  examination.  The  expedition  reached  land  at 
73°  N.  lat. ;  but  great  masses  of  ice  rendered  the  coast  unap- 

f)roachable  at  this  point,  and  the  navigators  only  saw  Green- 
and  from  a  distance.  To  make  up  for  this,  they  made  their 
way  by  Hinlop's  Strait  to  Spitzbergen,  exploring  that  country 
and  advancing  to  81°  5'  of  north  latitude.  The  scientific  re- 
sults of  this  expedition  have  not  yet  been  published*;  but 
accounts  of  the  voyage  have  appeared  in  so  many  journals 
and  periodical  publications,  that  I  may  suppose  them  to  be 
known.  I  pass  therefore  without  further  delay  to  the  polar 
expedition  which  the  Swedes  attempted  last  summer. 

•  According  to  a  communication  which  I  have  received  from  Dr.  Peter- 
mann,  no  fossil  plants  were  found. 
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II.  Swedish  Expedition. 

There  is  perhaps  no  cotuitiy  in  Europe  in  which  natural 
history  has  been  studied  with  so  much  care  as  Sweden.  The 
naturalists  of  that  country  haye  extended  their  investigations 
far  bejond  their  own  territories,  and  within  the  last  few  years 
in  particular  they  have  pushea  them  as  far  as  Spitzbergen, 
which,  with  Greenland^  constitutes  the  most  northern  land 
that  we  know.  It  is  this  that  gives  it  a  special  interest.  The 
expedition  organized  in  1868  is  the  fourth  within  eleven  years 
that  has  started  from  Sweden  for  Spitzbergen  with  a  scienti- 
fic object*.  Prof.  Nordenskiold,  of  otockholm,  has  taken  part 
in  all  these  expeditions;  and  it  was  he  that  was  intrusted 
with  the  conduct  of  the  last,  concurrently  with  Capt.  d'Otters. 
The  Government  placed  at  the  disposal  of  the  explorers  an 
iron  ship,  with  its  equipment  and  provisions ;  the  Academy 
furnished  them  with  scientific  instruments ;  and,  in  consequence 
of  an  appeal  from  the  Count  d'Ehrensvaerd,  the  necessary 
frmds  were  promptly  subscribed  at  Gothenburg  by  private  in- 
dividuals. sSor  was  there  any  deficiency  of  intellectual  re- 
sources; for  eight  naturalists  had  offered  their  assistance — 

*  The  first  expedition  was  orffanized  in  1857  by  Prof.  Otto  Torell  and  at 
his  own  expense.  Accomnanied  by  MM.  Nordenskiold  and  Queenerstedt, 
M.  Torelli  in  the  course  or  two  months  and  a  half^  traversed  and  studied 
the  whole  western  coast  of  Spitzbergen.  M.  Torell  had  already  visited 
Iceland  for  the  purpose  of  studying  its  glaciers.  In  1869  he  pursued  his 
researches  upon  glaciers  in  Greenland,  whence  he  brought  back  rich  col- 
lections, among  which  were  some  fosffll  plants,  which  I  had  the  opportu- 
nity of  examining.  The  Swedish  Gk>vemment  and  Chamber  of  Kepre- 
sentatives  highly  appreciated  the  noble  zeal  of  M.  Torell,  and  granted  a 
considerable  sum  (52,000  francs)  for  a  new  expedition,  the  object  of  which 
was  to  examine  the  natural  history  of  Spitzbergen  and  the  sea  surrounding 
it  from  all  points  of  view.  The  toivellers  were  also  to  endeavour  to  rea£ 
the  fixed  polar  ice,  in  order  to  make  their  way  thence  towards  the  pole  by 
means  of  sledges  drawn  by  dogs.  In  this  way,  in  1861,  a  second  and  very 
important  expedition  was  organized,  which,  besides  the  subsidies  from 
the  state,  received  other  assistance  from  Prince  Oscar,  from  the  Academy 
of  Sciences,  and  from  several  private  individuals.  It  was  placed  under 
the  direction  of  M.  Torell.  Notwithstanding  many  unforeseen  obstacles 
(the  ship  having  been  long  imprisoned  bv  the  ice  in  the  Bay  of  Treuren- 
berff),  Spitzbergen  was  carefrilly  explorea,  and  considerable  collections  in 
all  departments  of  natural  history  were  brought  back  frt>m  it.  The  voya^ 
towards  the  pole  could  not  be  undertaken,  on  account  of  the  bad  state  of 
the  ice.  The  third  ejroedition  went  to  Spitzbergen  in  1864,  under  the 
conduct  of  M.  Nordenskiold.  Its  principal  object  was  to  ascertain  whe- 
ther it  was  possible  to  measure  a  degree  of  the  meridian  there ;  with  this 
object  the  astronomer  Duner  accompanied  it.  But  it  likewise  added  con- 
siderably to  our  knowledge  of  the  geology  of  this  archij^lago.  All  these 
important  expeditions  were  undertaken  by  the  Swedes  m  consequence  of 
the  impulse  given,  in  1837,  by  Prof.  Lov^n,  of  Stockholm,  who  went  to 
Spitzbergen  in  a  vessel  bound  on  the  walrus-fishery. 
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three  of  them^  MM.  Nordenskidld,  Malmgren^  and  Fries,  being 
already  well  known  by  excellent  works  upon  Spitzbergen. 
The  principal  object  of  the  expedition  was,  again,  the  natural 
history  of  Spitzbergen :  the  travellers  would  then  endeavour 
to  advance  towards  the  pole,  but  in  the  autumn,  in  the  hope 
that  that  season  would  be  more  favourable  than  the  summer 
for  such  an  enteiprise. 

On  the  19th  of  July  the  expedition  quitted  Tromsoe,  in  the 
north  of  Norway. 

The  navigators  first  stopped  at  Bear  Island,  which  they 
reached  in  two  days.  The  island,  which  is  of  small  extent 
and  still  but  little  known^  contains  erey  mountains  of  a  sombre 
aspect.  In  the  interior  it  has  the  form  of  a  plateau  cut  up  by 
numerous  little  lakes  and  sprinkled  over  with  innumerable 
fragments  of  rock.  Its  vegetation  is  extremely  meagre,  for 
nowhere  can  the  herbage  form  a  turf.  And  yet  this  sad  and 
poor  islet  has  had  its  Bobinson  Crusoe.  A  Norwegian  named 
Tobiesen  made  a  hermitage  for  himself  upon  it,  and  lived  for 
a  long  time  in  this  solitude.  Marine  animab  and,  in  summer, 
birds  famished  him  with  his  food.  The  Swedish  expedition 
employed  five  days  in  exploring  the  island  in  all  directions. 
In  certain  places  an  innumerable  quantity  of  birds  darkened 
the  air ;  and  the  projecting  rocks  on  the  mountains  bordering 
the  shore  were  covered  with  them  to  such  an  extent  that  they 
might  have  been  supposed  to  be  enveloped  in  a  mantle  of 
snow.  Gulls  and  otner  aquatic  birds,  especially  ducks,  pre- 
dominate; in  the  summer  they  go  northwards  in  immense 
troops,  breed  upon  the  steep  shores  of  these  parts,  and  then, 
when  the  autumn  arrives,  depart  again  towards  the  south. 
This  phenomenon,  which  constitutes  one  of  the  peculiax  cha- 
racters of  the  polar  zone,  is  everywhere  observed. 

This  abundance  of  animal  life  forms  a  strange  contrast  with 
the  poverty  of  the  vegetation.  Formerly,  no  doubt,  tlds  was 
not  the  case.  A  very  important  discovery  made  in  the  course 
of  this  expedition  has  given  us  some  information  upon  this 
point.  It  has  Ion?  been  known  that  carbonaceous  deposits 
exist  in  Bear  Island ;  but  their  geological  age  was  unknown. 
Now  MM.  Nordenski5ld  and  Malmgren  have  found,  in  the 
carboniferous  beds  and  the  rocks  which  contain  them,  nume- 
rous fossil  plants  which  give  us  the  most  precise  information 
upon  this  point,  as  will  be  seen  hereafter.  They  detached 
from  the  rocks  several  hundred  specimens  of  fossil  plants,  and 
shipped  them  on  board  their  vessel  with  the  other  natural- 
history  treasures  which  they  had  collected. 

The  expedition  at  last  set  out  for  the  south  of  Spitzbergen. 
On  their  arrival  there  the  travellers  proposed  to  go  towards 
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the  easty  in  order  to  endeavour  to  find  Gillisland,  and  then 
to  sail  towards  the  north  alon^  the  eastern  coast  of  Spitz- 
bergen.  But  when  they  arriyed  at  Stor  fiord^  and  wish^  to 
advance  towards  the  Thousand  Islands,  colossal  mountains  of 
ice  came  to  meet  the  ship.  These  glaciers  presented  a  mag- 
nificent spectacle  in  the  bine  water  of  the  sea.  The  nayi^- 
tors,  not  allowing  themselves  to  be  stopped  by  these  floatng 
masses,  attempt^  to  penetrate  their  labyrinth.  Soon^  how- 
ever, they  fonnd  them  accumulated  in  such  quantities  and 
so  close  to  each  other,  that  it  was  necessary  to  give  up  all  idea 
of  pressing  forward.  They  therefore  went  back  to  gain  the 
western  coast  of  Spitzbergen,  to  the  investigation  of  which 
they  devoted  several  weeks. 

The  extent  of  Spitzbergen  is  about  equal  to  twice  that  of 
Switzerland.  On  the  west  coast  several  long  fiords  penetrate 
deeply  into  the  interior,  and  push  their  way  like  great  lakes 
between  the  high  mountains  which  rise  everywhere  from  the 
sea-shore.  Into  all  these  fiords  great  glaciers  descend,  from 
which  enormous  fragments  are  constantly  detaching  them- 
selves, passing  towards  the  sea,  and  formmg  floating  moun- 
tains. King's  Bay  in  particular  has  a  savage  grandeur  which 
is  calculated  to  inspire  terror ;  it  is  completely  framed  in  by 
glaciers,  which  descend  in  scarped  slopes  towards  the  sea,  and 
present  innumerable  fissures. 

The  northern  shore  of  the  Ice  fiord  is  covered  with  similar 
glaciers,  whilst  on  the  southern  shore  there  are  here  and  there 
sheltered  spots  where  small  colonies  of  alpine  plants  with 
brilliant  flowers  enamel  a  carpet  of  moss.  There  are  found 
rosy  beds  of  Silene  acavlis  and  the  blue  Polenumium]  the 
violet  saxifrage  {Saxtfraga  cppositijblia)  adorns  the  rocks, 
and  among  the  stones  grow  the  white  Dryas  octopetala  and 
the  arctic  poppy ;  on  some  points  a  greensward  even  ventures 
to  show  itself.  The  Ice  fiord  is  therefore  the  chosen  residence 
of  the  reindeer ;  and  for  years  they  have  been  so.ught  there. 
Last  summer  two  parties  of  English  sportsmen  went  there  to 
hunt  the  reindeer.  A  more  abundant  produce,  however,  is 
furnished  by  the  marine  animals.  In  the  Ice  fiord  numerous 
white  dolphins  play  about;  and  these  within  the  last  few  years 
have  become  the  object  of  a  productive  fishery :  six  vessels 
were  engaged  in  it  when  the  explorers  arrived  on  these  shores. 
But  this  movement  is  but  the  shadow  of  that  which  was  to  be 
observed  a  hundred  years  ago.  Every  year  from  200  to  300 
vessels  arrived  in  these  waters,  and  12000  sailors  were  en- 
gaged there  in  the  lucrative  whale-fishery.  On  Amsterdam 
Island,  in  Schmeren's  Bay,  a  regular  town  of  wooden  barracks 
was  raised  in  the  summer ;  it  was  established  for  melting  the 
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fat  of  the  whales,  and  to  render  the  life  of  the  crews  more 
comfortable.  Now-a-dajs,  indeed,  the  whale  has  almost  dis- 
appeared &om  these  seas,  and  it  is  necessary  to  go  in  search 
of  it  to  Behring's  Straits  or  to  the  south  polar  seas.  Never- 
theless the  coast  is  always  tolerably  animated  in  the  summer, 
and  in  July  and  August  must  furnish  a  residence  as  agreeable 
as  the  high  valleys  of  our  Alps.  Our  naturalists  found  the 
place  so  much  to  their  liking,  that  they  assert  the  time  is  not 
far  distant  when  hotels  will  be  built  in  Spitzbergen  for  the 
summer  season,  and  invalids  will  be  sent  to  that  island  as 
th^  are  now  sent  to  the  alpine  valleys. 

The  natural  history  of  this  great  fiord  was  investi^ted 
from  all  points  of  view.  While  the  physicist  of  the  expedition, 
M.  Lemstrom,  carried  on  the  preparations  commenced  for  the 
determination  of  a  de^ee  of  the  meridian,  and  set  on  foot 
meteorological  observations,  the  zoologists  and  botanists  (MM. 
Malmgren,  F.  A.  Smitt,  T.  M.  Fries,  Berffgren,  Holmgren, 
and  Nystrom)  busied  themselves  with  collecting  the  plants 
and  animals  of  the  land.  They  sounded  the  bottom  of  the 
ocean  at  a  great  many  points,  and  brought  up  from  depths 
varying  between  3000  and  15000  feet  a  great  number  of  very 
small  but  very  curious  forms  of  animals.  The  geolo^ts 
(MM.  Nordenskiold  and  Nauckoff)  were  not  the  least  active : 
they  set  to  work  particularly  to  discover  and  collect  fossils ; 
and  they  were  assisted  in  their  work  by  M.  Malmsren.  In 
this  lafit-mentioned  department  it  waa  the  mountains  of  the 
Ice  fiord  and  of  King's  Bay  that  furnished  the  richest  harvest. 
At  Cape  Starastschin,  the  western  point  of  the  Ice  fiord,  they 
discovered,  in  a  black  schist,  a  very  curious  flora,  and  at  the 
head  of  the  gulf  large  bones  of  extinct  animals  resembling  the 
crocodile. 

Leaving  most  of  the  naturalists  settled  upon  terra  firma^ 
M.  Nordenskiold  and  the  captain  sailed  westward  in  the  ship, 
to  seek  for  Greenland.  They  reached  the  boundary  of  the  ice 
under  the  meridian  of  Greenwich,  and  at  80°  20^  N.  lat. ;  but 
being  soon  convinced  that  the  edge  of  the  ice  inclined  rapidly 
towards  the  south,  they  turned  eastward,  trying  to  advance  as 
far  as  possible  towards  the  north.  They  arrived  at  81°  10' 
N.  lat. ;  but  there  the  narrow  channel  into  which  they  had 
ventured  came  to  an  end.  Northwards,  as  far  as  the  eye 
could  see,  there  was  nothing  but  boundless  ice.  On  the  30th 
of  August  the  vessel  returned  to  King's  Bay.  It  afterwards 
made  an  excursion  towards  the  Seven  Islanas,  at  the  north  of 
Spitzbergen ;  they  were  found  to  be  completely  surrounded  by 
ice,  and  it  was  impossible  to  advance  further  towards  the  east* 
The  explorers  then  turned  towards  Hinlop's  Strait  and  the 
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eastern  coast  of  Spitzbergen.  where  the  German  expedition 
had  resided  for  a  considerable  time.  All  that  they  saw  to- 
wards the  east  was  a  dark  line  rising  above  the  horizon,  indi- 
cating a  land  which  no  man  has  ever  jet  trodden,  and  of  which 
we  know  neither  the  extent  nor  the  form. 

On  the  13th  of  September  the  travellers  retomed  to  Amster- 
dam Island.  Thev  nad  been  preceded  there  b;^  a  coaling  ves- 
sel coming  from  In  orwaj,  and  in  which  the  scientific  commis- 
sion returned  home,  except  Prof.  Nordenskiold  and  Dr.  Berg- 
gren.  The  moment  had  arrived  for  them  to  make  their  great 
attempt,  and  to  advance  towards  the  pole  bj  surmounting  the 
barrier  of  ice  which  separated  them  bom  it. 

Thej  steered  at  first  towards  the  Seven  Islands,  then  further 
to  the  north,  taking  advantage  of  all  the  navigable  passages. 
On  the  18th  of  September  thej  reached  the  ktitude  of  SI''  3(y, 
and  on  the  following  daj,  m  17^  E.  long.,  the  latitude  of 
81^  42',  the  highest  mat  any  vessel  has  ever  reached  in  the 
north.  A  photograph  of  tms  spot,  which  has  been  commu- 
nicated to  me  bj  M.  Nordenskiold,  shows  that  the  ice  was  cat 
bj  a  narrow  sinuous  channel,  into  which  the  vessel  had  got ; 
towards  the  north  this  passage  was  lost,  and  the  ice  formed  a 
boundless  plain.  Of  course  it  was  out  of  the  question  to  pe- 
netrate any  further.  Whilst  one  part  of  the  crew  set  on  foot 
some  observations  upon  a  great  table  of  floating  ice,  the 
Swedish  standard  was  hoisted  with  the  firing  of  a  gun,  in 
order  to  celebrate  the  arrival  of  the  expedition  at  the  most 
northern  point  of  our  earth  which  a  ship  has  ever  attained. 

The  vessel  had  now  to  turn  back  towards  the  south.  After 
several  vain  attempts  to  penetrate  into  the  ice  at  other  points, 
it  reentered  Schmeren's  Bay  on  the  26th  of  September. 

On  the  1st  of  October  it  again  took  its  course  towards  the 
north ;  but  at  80°  14'  N.  lat.  it  met  with  thick  ice.  The 
conditions  had  become  considerably  altered.  The  sun  only 
showed  itself  for  a  very  short  time,  for  the  nights  had  become 
rapidly  lengthened.  Even  in  summer,  snow-storms  had  some- 
times succeeded  warm  and  serene  days  without  any  transition; 
these  had  become  more  and  more  frequent.  The  snow  con- 
verted the  water  into  a  thick  paste,  which  the  storms  drove 
before  them  and  turned  into  innumerable  icicles,  which  were 
frozen  together  during  the  night  by  a  cold  of  16°  (C),  On 
the  4th  of  October,  in  81°  N.  lat.,  the  vessel  was  quite  sur- 
rounded by  ice.  At  3  o'clock  in  the  morning,  its  nead  was 
turned  to  the  south,  in  order  to  break  the  ice  and  escape  from 
its  prison.  During  this  time  there  arose  a  violent  storm, 
which  tossed  the  ship  about  in  the  midst  of  a  multitude  of 
fragments  of  ice.     At  half-past  6  A.M.  the  cry  of  "  a  leak !" 
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wa8  heard.  In  fact  the  side  of  the  vessel  had  strack  so  vio- 
lently against  a  block  of  ice,  that  a  plate  of  iron  had  been 
torn  and  a  leak  opened  into  the  coal-hold^  by  which  the  water 
penetrated.  This  compartment  was  immediately  closed,  and 
all  the  openings  were  caulked,  in  order  to  prevent  the  water 
from  penetrating  farther.  But  within  an  hour  it  had  already 
got  between  decks,  and  entered  the  engine-room.  There 
was  much  cause  to  fear  that  it  would  extinguish  the  fire,  and 
then  all  would  have  been  over.  We  may  easily  imagine  with 
what  energy  all  on  board  worked  at  the  pumps,  to  escape  the 
death  that  menaced  them.  For  eleven  consecutive  hours  they 
never  interrupted  their  work,  even  to  take  a  little  nourishment. 
There  were  6  degrees  of  cold,  and  the  storm  was  continually 
driving  over  the  deck  icjr  water,  which  drenched  the  workers. 
Notwithstanding  all  their  efforts,  the  water  continued  to  rise, 
and  the  danger  became  more  and  more  pressing.  At  last  the 
shore  of  refuge  was  seen.  The  captain  steered  for  the  nearest 
land,  and  at  6  o'clock  in  the  evening  reached  Amsterdam 
Island.  After  many  hours  of  hard  labour  and  fatigue,  they 
sneceeded  in  getting  the  vessel  on  its  side  and  in  closing  the 
leak,  and  then  pumped  out  the  water  that  still  remained  in  the 
hold. 

All  further  attempts  to  penetrate  towards  the  north  were 
now  given  up.  It  was  even  out  of  the  question  to  execute  the 
original  plan,  and  to  pass  the  winter  at  the  Seven  Islands,  in 
order  to  start  in  sledges  towards  the  pole  on  the  return  of 
spring.  The  expedition  had  no  dogs,  and  for  such  a  journey 
tney  are  indispensable.  After  trying  once  more  to  reach 
Gillis's  land  by  starting  from  the  south  of  Spitzbergen,  the 
'  Sophie '  returned  to  Tromsoe  on  the  20th  of  October. 

The  Swedish  expedition  has  demonstrated  that  during  the 
autumn  of  last  year,  north  of  Spitzbergen  nearly  as  far  as  the 
82nd  degree  of  latitude,  the  sea  presented  free  ice,  but  that, 
even  at  that  season  of  the  year,  it  was  impossible  to  approach 
nearer  to  the  pole.  This  observation  relates  to  a  point  situated 
nearly  in  the  same  meridian  as  that  in  which  the  German  ex- 
pedition attained  the  latitude  of  81°  5',  and  nearly  the  same 
also  under  which  Scoresby  and  Parry  advanced,  years  ago,  to 
8P  and  81®  ^0/  of  latitude.  In  none  of  the  atteinpts  made  to 
penetrate  northwards  by  starting  from  Behring's  Straits  have 
the  parties  got  so  far  as  by  starting  from  Spitzbergen :  the 
reason  of  this  is  that  in  the  former  seas  continuous  ice  is  met 
with  at  a  much  earlier  season.  It  is  therefore  very  improba- 
ble that  the  pole  can  be  reached  in  a  vessel,  even  m  the  most 
favourable  years ;  and  when  M.  Lambert,  who  is  «iow  orga- 
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nizing  an  expedition  to  the  pole  for  the  present  jear^  indicates 
beforehand  the  period  when  the  French  flag  shall  float  at  the 
north  pole,  we  can  see  nothing  in  such  an  annonncement  but 
pure  humbug.  On  the  other  hand,  it  is  likely  enough  that 
men  will  succeed  in  reaching  the  pole  hj  emplojing  sledges 
to  perform  the  journey,  as  has  already  been  attempted  by 
Parry  from  the  north  of  Spitzbergen,  and  by  Kane  and  Dr. 
Hayes  from  Smith's  Strait. 

But  a  matter  yei^  different  in  importance  from  this  is  the 
scientific  investigation  of  the  ocean  and  land  in  the  polar  zone. 
In  my  opinion,  tne  Swedish  expedition,  by  the  rich  collections 
which  it  has  brought  together,  has  obtained  much  greater 
results,  and  has  contributed  far  more  to  the  extension  of  the 
horizon  of  our  knowledge,  than  if  it  had  brought  back  the 
news  that  the  ^  Sophie'  nad  hoisted  her  flag  upon  the  very 
point  that  we  call  the  north  pole. 

These  collections  have  not  yet,  properly  speaking,  formed 
the  subject  of  any  work ;  but  what  I  have  seen  of  them  leaves 
me  no  aoubt  that  the  Swedish  expedition  of  last  year  will  take 
its  place  worthily  by  the  side  of  those  which  preceded  it,  and 
will  even  surpass  them  with  respect  to  the  important  scientific 
data  which  it  will  famish.  Although  organized  without  much 
friss,  it  evidences  considerable  activity,  great  skiU,  and  high 
scientific  intelligence.  It  will  thus  renew  in  a  brilliant  man- 
ner the  old  reputation  for  knowledge  which  the  Swedes  have 
acquired  in  the  study  of  natural  history.  Allow  me  to  prove 
this  by  indicating  some  of  the  results  which  we  owe  to  it. 
These  belong,  it  is  true,  only  to  one  of  the  directions  of  this 
activity — ^the  zeal  with  which  they  have  collected  fossil  plants. 
Of  these  M.  Nordenskiold  has  sent  me  more  than  2000  speci- 
mens, which  I  only  received  a  few  weeks  ago.  To  obtsun  a 
perfect  knowledge  of  such  numerous  materials,  a  much  longer 
time  must  be  devoted  to  them ;  nevertheless  I  may  mention  a 
few  facts  which  show  in  what  mamier  the  great  revolutions 
which  have  passed  over  our  planet  have  been  manifested  in 
Spitzbergen. 

As  early  as  the  Carboniferous  period,  diy  land  existed  at 
the  spot  now  occupied  by  Bear  Island.  The  plants  collected 
by  MM.  NordensKiold  and  Malmgren  belong  to  the  lower  and 
therefore  the  most  ancient  beds  of  that  formation.  The  plants 
occur  either  in  the  coal  itself  or  in  the  rocks  which  contion  it. 

The  principal  types  are  Calamites,  SiffittaricBj  and  Lepido^ 
dendra^  accompanied  by  several  ferns.  These  plants  belong 
for  the  most  part  to  the  same  species  as  those  contained  in  the 
most  ancient  formation  of  the  mountains  of  the  Carboniferous 
period  in  Europe ;  they  are  such  as  have  been  indicated  in 
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Germany  and  in  the  Vosges.  I  will  notice  particularlj  Cala- 
mites  raaiatusy  Brongn.^  L^idodendran  VeUneimiamimj  SigiU 
laria  distans.  and  otigmaria  ficoidee ;  these  are  trees  which 
possess  no  flowers ;  but^  as  if  to  replace  these,  the  bark  of 
these  plants  is  adorned  in  various  ways :  the  Calamites  have 
regular,  parallel  longitudinal  ribs ;  the  SUffiUarice  have  ele- 
gant cicatrices  arranged  in  lines,  and  the  Lepidodendra  re- 
gular shields  which  cover  the  whole  of  the  stem.  Even  the 
roots  of  the  SigiUarice^  which  have  been  named  StigmariaSj 
present  this  adornment,  seeing  that  the  points  of  attachment 
of  the  radicles  are  indicated  by  annular  prominences. 

None  of  the  plants  now  in  existence  can  give  us  an  exact 
idea  of  the  forest  which  formerly  covered  Bear  Island.  Those 
of  our  plants  which  most  resemble  the  Calamites  are  the 
Horsetails ;  the  Lycopodia  are  the  analogues  of  the  Lepido- 
dendra :  but  we  must  by  imagination  raise  the  Horsetails  and 
Lyeepodia  to  the  size  of  trees.  With  their  columnar  trunks 
and  uieir  long  needle-like  leaves  collected  in  tufts  at  the  ex- 
tremities of  their  branches,  the  Siffillarice  must  have  presented 
a  very  strange  appearance.  Some  species  (SigiUarta  Malm- 
grenij  8.  Canneggianay  and  Lepidodmdron  Wilkiij  Heer)  are 
peculiar  to  Bear  Island ;  at  least  they  have  never  yet  been 
found  elsewhere. 

But,  even  within  the  Carboniferous  period,  this  land  sank 
down  again.  The  beds  of  coal  and  the  rocKs  in  immediate 
contact  with  them  are  covered  by  calcareous  deposits,  which 
contain  numerous  marine  animals  belonging  to  the  same 
epoch.  The  Swedish  naturalists  found  an  identical  limestone 
with  the  same  marine  fossils  in  the  Bell  Sound  at  Spitz- 
bergen.  This  subsidence  probably  extended  to  the  whole  of 
the  polar  zone ;  for  a  perfectly  similar  phenomenon  is  presented 
upon  Melville  Island.  There  also  a  coal  is  met  with  in  which 
I  discovered  the  Lepidodendron  {L,  Veliheimianum)  which  we 
have  also  made  acquaintance  with  in  Bear  Island ;  and  above 
this  Carboniferous  formation  the  Mountain-limestone  also 
occurs. 

The  animals  that  have  been  found  in  this  limestone,  both 
in  Melville  and  Bear  Islands  and  at  Spitzbergen,  lead  to  the 
same  conclusions  as  the  plants.  They  are  for  the  most  part 
species  identical  with  those  which  we  find  in  Europe  in  the 
mountains  of  the  Carboniferous  epoch:  and  some  of  tnem  have 
occurred  in  this  formation  even  in  India  and  the  south  of 
America. 

Upon  the  Mountain-limestone  at  the  head  of  the  Ice  fiord 
rests  a  black  schist,  in  which  M.  Nordenskiold  discovered  a 
marine  fauna  belonging  to  a  subsequent  period,  namely,  to 
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what  has  been  named  the  Triassic  or  Saliferons  formation. 
This  consists  of  nmnerous  shells,  and  in  part  also  of  species 
which  lived  in  the  seas  by  which  onr  countries  were  covered 
(such  as  Halobia  Lommelitjj  and  also  of  large  ftnimalR  resem- 
bling crocodiles  and  known  as  Ichthyosauri^ 

Spitzbergen  has  likewise  preserved  a  certain  number  of 
species  of  animals  belonging  to  the  following  or  Jurassic  pe- 
riod :  these  also  are  known  forms,  ammonites  and  cuttlefishes, 
such  as  are  so  frequently  met  with  in  the  Jura. 

The  Cretaceous  formation  has  not  vet  been  indicated ;  but 
great  deposits  have  been  met  with  belonging  to  the  foUowing 
epoch,  the  Tertiary  formation,  and  in  this  to  the  Miocene  pe- 
riod, which  has  left  so  rich  a  flora  in  Greenland. 

We  find  in  Spitzbergen  the  same  vestiges  of  the  past  as  in 
Greenland.  Spitzber^n  also  must  have  possessed  a  fresh- 
water lake  surrounded  by  peaty  marshes;  for  at  the  Bell 
Sound  in  the  Ice  fiord  we  see  extensive  deposits  of  lignites, 
originating  from  turbaries,  and  which  are  now  surrounded  by 
sandstones  and  by  a  fine  aigillaceous  schist  containing  plants 
belonging  to  that  period.  £l  the  lake  grew  a  Nenuphar  and 
a  Fotamogeton  (P.  Nordenshiceldi)  perfectly  resembling  that  so 
often  met  with  in  the  Swiss  lakes  (P.  natans).  This  species 
occurs  at  Bell  Sound  and  in  the  Ice  fiord :  from  this  we  may 
conclude  with  some  certainty  that  the  lake  extended  over  the 
whole  country.  In  the  waters  of  the  lake  little  insects  (Co- 
leoptera)  played  about;  their  remains  have  been  preserved 
in  the  schists  of  Cape  Starastschin.  On  the  bank  grew 
a  large  reed  and  the  same  marsh-cypress  {Taaoodium  dis- 
tichum  mioccenum)  that  we  have  made  acquaintance  with  in 
Greenland.  Numerous  branches  of  this  have  been  sent  to 
me,  obtained  from  Bell  Sound  and  from  Cape  Starastschin ; 
to  my  great  delight  I  found  among  these  remains  fruits, 
seeds,  and  even  branches  bearing  the  elegant  flowers  of  this 
tree.  These  remains  show  that  the  deposits  were  formed 
in  the  spring  as  well  as  in  the  autumn.  The  characters 
of  this  marsh-cypress  agree  with  those  of  the  species  now 
living  in  the  United  States,  where  it  overshadows  great 
marshes.  It  indicates  this  remarkable  fact, — ^that  even  at 
a  very  ancient  epoch  it  presented  the  same  form  as  in  the 
present  day,  but  that  then  it  attained  the  78th  degree  of  lati- 
tude, whilst  now  it  does  not  pass  the  40th  degree ;  even  by 
cultivation  and  under  favourable  circumstances,  it  cannot  be 
obtained  bevond  57°  N.  lat. 

Besides  tnis  narsh-cypress,  I  have  also  received  from  Spitz- 
bergen twenty  species  of  Conifers,  amongst  which  are  the 
branches  and  fruits  of  a  new  Sequoia  (o.  Nordenskiaeldi)  j 
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three  Thnias,  two  from  the  Ice  fiord  and  another  {Thuitea 
JEhrenewdrdij  Heer)  from  King's  Bay  (in  79°  N.  lat.),  and, 
lastly,  ten  species  of  pines  and  nrs.  It  is  to  be  observed  that 
of  these  last  we  do  not  find  any  branches,  but  only  isolated 
needles  and  seeds.  The  latter  are  famished  with  wings,  so 
that  the  wind  would  carry  them  easily.  The  trees  therefore 
grew  at  some  distance  from  the  lake,  forming  a  forest  which 
covered  the  hills,  from  which  a  few  seeds  reacned  the  lake. 

Although  Conifers  predominated  at  Spitzbergen,  leafy  trees 
were  by  no  means  wanting.  Two  species  of  poplars  {Pcpulua 
arc^ica  and  P.  Bichardsoni)  present  characters  which  agree 
with  those  of  the  species  found  in  Greenland ;  they  were  very 
widely  spread,  and  may  be  traced  from  Bell  Sound  to  King  s 
Bay.  Tney  probably  grew  in  the  marshes  or  on  the  banks  of 
the  rivers  with  the  birches,  alders,  and  Nysace  {N.  Eckmannt)^ 
whilst  a  plane  tree  with  large  leaves,  a  lime  tree,  and  two 
species  of  oaks,  the  leaves  of  which  alone  have  reacned  us,  no 
(foubt  composed  the  forests  of  the  drier  soils.  Over  these  trees 
climbed  the  same  ivy  {HederaM^Gluriu^Ger)  which  we  have 
indicated  in  Greenland  and  on  the  Mackenzie;  among  the 
shrubs,  besides  those  which  have  already  been  mentionea,  we 
find  a  hazel  {Gorylita  M^Qtutrrn)' which  is  spread  over  the 
whole  arctic  zone,  a  dogwood,  and  a  buckthorn. 

We  know  in  all,  up  to  the  present  time,  forty  species  of 
trees  and  shrabs  fr^m  Spitzbergen  coming  i^m  a  zone  com- 
prised  between  78®  and  79°  of  nortn  latitude.  To  these  must 
be  added  numerous  herbaceous  plants — Gramineee,  Cyperaceee, 
NajadesQ,  Polygoneae,  AlismacesB,  NymphseaceaB,  Ferns  {Adi- 
antites  Dicksoni^  Siphoncfpteris  Bhmstrandiy  Heer),  and  horse- 
tails {Equtsetum  arcticum).  Thus  we  find  on  the  shores  of 
the  lake  of  Spitzbergen  the  remains  of  a  varied  vegetation 
which  differs  completely  from  that  which,  in  our  days,  endea- 
vours to  clothe  with  a  scanty  mantle  the  few  patches  oi  ground 
left  uncovered  by  the  ice.  Formerly,  therefore,  a  luxuriant 
vegetation  of  leafy  trees  and  conifers  adorned  this  country, 
which  is  now  covered  by  imlimited  glaciers;  and  this  is 
certainly  one  of  the  most  remarkable  facts,  for  the  knowledge 
of  whicn  we  are  indebted  to  the  Swedish  expedition. 

Insects  were  not  wanting  in  this  forest :  I  already  know 
ten  species  the  characters  of  which  are  perfectly  in  accordance 
with  the  flora. 

The  largest  and  commonest  trees  of  Spitzbergen  also  flou- 
rished in  Greenland.  This  fact  renders  it  very  probable  that 
Spitzbergen  was  formerly  united  to  Greenland.  As  the  flora 
of  the  latter  country  is  only  known  by  discoveries  made  upon 
the  western  coast,  we  can  hardly  doubt /'that  these  common 
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such  as  the  marsh-croress.  the  poplars,  the  hazel, 
oaks  (Quercus  platanta  and  Q.  gromlanaicaj  Heer), 


species, 

and  the 

were  also  spread  over  the  isthmus  which  united  the  two  knds, 

and  that  the  whole  of  Greenland  had  the  same  vegetation. 

This  forest  vegetation  disappeared  during  the  foUowing  or 
Pliocene  period,  and  during  the  glacial  epoch,  when  our  coun- 
tries themselves  had  a  climate  which  in  manj  respects  resem- 
bled that  of  high  northern  latitudes.  The  Swedish  expeditions 
have  collected  important  observations  upon  the  manner  in 
which  this  remarkable  change  was  brought  about  in  the  arctic 
regions ;  but  the  space  at  mv  disposal  will  not  allow  me  to 
enter  into  details  on  this  subject.  I  may,  however,  be  per- 
mitted to  mention  briefiv  some  facts  which  stand  forth  more 
clearly  than  ever  from  the  information  brought  back  by  Mr. 
Whymper  and  by  the  last  Swedish  expedition. 

In  the  first  place,  it  becomes  evident  that  our  knowledge  of 
extinct  plants  and  animals  has  ceased  to  be  so  incomplete  and 
to  present  so  many  gaps  as  the  partisans  of  the  doctrine  of  the 
mutability  of  species  are  pleased  to  assert — ^an  assertion,  how- 
ever, which  is  very  necessary  to  their  hypothesis.  The  ani- 
mals and  plants  obtained  from  the  rocks  of  these  distant 
northern  countries  belong  in  good  part  to  species  already 
known.  Nevertheless  the  conditions  of  life  then,  at  least  in 
one  particular,  must  have  been  very  different  from  those  which 
prevailed  elsewhere ;  for  the  glacial  zone,  in  ancient  geological 
periods  as  at  present,  must  have  had  a  long  day  of  summer 
and  a  long  nignt  of  winter.  The  night  lasts  nearly  a  third  of 
the  year  on  the  shores  of  the  Ice  fiord.  In  Bear  Island  the 
flora  of  the  Carboniferous  epoch  presents  in  general  not  only 
the  same  species  as  those  of  Europe,  but  we  find  in  them  the 
slight  shades  which  characterize  these  species  in  our  countries, 
and  we  can  have  no  hesitation  as  to  the  phase  of  the  Carboni- 
ferous period  to  which  that  flora  must  be  referred.  This  is 
also  the  case  with  the  much  more  recent  Miocene  flora  of 
Greenland  and  Spitzbergen.  In  this  we  have  throughout 
well-marked  si)ecies,  aa  in  our  countries.  The  marsh-cypress 
of  northern  Spitzbergen  is  exactly  the  same  as  that  of  North 
Carolina  and  Virginia.  This  species  has  maintained  its  ex- 
istence down  to  our  own  day;  after  a  number  of  centuries 
which  it  is  impossible  to  estimate,  it  produces  in  Virginia  the 
same  branches  covered  with  elegant  leaves,  the  same  flowers, 
and  the  same  fruits  as  formerly  m  Spitzbergen,  on  the  shores 
of  the  Ice  fiord. 

Is  it  otherwise  with  the  animal  kingdom?  The  marine 
animals  of  Spitzbergen  belonging  to  the  Carboniferous,  Tri- 
assic,  and  Jurassic  formations^  furnish  the  same  demonstration. 
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Throughout  all  these  geological  ages^  even  in  the  extreme 
north,  the  same  types,  distinctly  marked,  recur.  The  inter- 
mediate forms  that  the  variabilitj  of  species  would  necessitate 
are  not  met  with  there. 

In  the  second  place,  a  whole  series  of  new  facts,  established 
by  the  recent  discoveries,  confirm  the  opinion  that  the  glacial 
zone  must  formerly  have  enioyed  a  cUmate  much  warmer  than 
that  which  it  has  in  our  oays.  This  fact  springs  from  the 
study  of  all  the  geological  formations  from  the  Carboniferous 
epoch  to  the  Miocene  period.  As  the  flora  of  the  Carboniferous 
is  veiy  different  from  that  of  our  day,  the  inductions  that  we 
derive  from  it  are  not,  perhaps,  very  certain ;  but  the  fact  that 
it  consisted  in  great  part  of  trees  enables  us  to  conclude  with 
certainty  that  the  temperature  was  higher  than  at  present. 
The  present  limit  of  trees  nearly  coincides  in  the  north  with 
the  isothermal  line  of  10°  C.  ( =50°  F.)  for  July  and  August ; 
that  is  to  say,  those  two  months  must  have  a  mean  temperature 
of  at  least  10°  C.  in  order  that  trees  may  live.  Further  north 
life  is  impossible  to  trees.  In  the  northern  hemis^ere  the 
normal  limit  of  trees  nearly  follows  the  polar  circle.  But  upon 
this  limit  we  find  nothing  more  than  a  few  scattered  conifers, 
the  birch,  and  the  poplar,  and  even  those  plants  are  only 
represented  by  stunted  individuals.  Upon  Bear  Island,  8° 
further  north,  we  find,  on  the  contrary,  m  the  Carboniferous 
deposits,  a  whole  series  of  acotyledonous  trees  which,  at  pre- 
sent, grow  for  the  most  part  in  the  tropics  without  any  spe- 
cies reaching  the  temperate  climates  of  the  northern  hemi- 
sphere. 

It  would  be  rash  to  indicate  a  precise  number  for  the  tem- 
perature of  this  epoch ;  but  we  may  assert  boldly  that  the 
Carboniferous  flora  of  Bear  Island  does  not  in  any  way  indi- 
cate a  temperature  different  from  that  presupposed  by  the 
Carboniferous  flora  of  central  Europe.  The  species  are  there 
associated  in  the  same  manner ;  the  trunks  there  are  of  the 
same  thickness,  and  denote  an  equally  luxuriant  growth; 
nevertheless  Bear  Island  is  28°  fiirther  north  than  the  V osges, 
where  we  find  the  same  flora  in  the  Lower  Carboniferous.  It 
is  therefore  probable  that  at  that  epoch  the  earth  was  not  yet 
divided  into  zones  as  regards  the  distribution  of  heat. 

Other  conditions,  again,  are  presented  by  the  Miocene  period. 
The  climate  of  the  polar  zone  must  certainly  have  been  warmer 
at  that  epoch  than  at  the  present  day ;  but  if  we  compare  the 
vegetation  of  those  countries  with  that  of  Switzerland  at  the 
same  epoch,  we  shall  be  convinced  that  there  the  temperature 
already  diminished  in  advancing  towards  the  north.  The 
palms  in  Germanv  attained  a  latitude  only  of  51^°  N. ;  the 
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laurels  and  the  camphor-trees  onlj  went  to  the  shore  of  the 
Baltic ;  the  magnolias  and  evergreen  oaks,  the  wahiuts,  and 
the  vine  advanced  in  Greenland  to  the  70th  degree ;  and  the 
marsh-cjpresSy  the  thnias,  the  poplars,  the  planes,  and  the 
limes  reached  in  Spitzber^n  to  78^.  Although  several  spe- 
cies traversed  all  these  regions  from  Italj  to  Spitzbergen,  the 
character  of  the  vegetation  was  nevertheless  different  accord- 
ing to  the  zones,  without  being  so  strongly  separated  as  at  the 
present  day,  when,  however,  some  species,  such  as  the  birch 
and  the  pine,  are  disseminated  from  the  north  of  Norway  to 
Italy.  The  temperature  decreased  much  less  rapidly  in  ad- 
vancing towards  the  north,  so  that  Spitzbergen  still  had  a 
temperate  climate. 

In  order  to  explain  this  strange  phenomenon,  various  hypo- 
theses, which  are  now  subjects  of  discussion  among  natursJists, 
have  been  proposed.  But  I  cannot  speak  of  these  here,  and  I 
may  pass  over  them  in  silence  the  more  easily  because  1  have 
already  expressed  my  opinion  upon  this  subject  in  this  very 
review*.  I  may,  however,  be  permitted  to  call  attention  to  a 
third  point. 

The  recent  discoveries  made  in  the  extreme  north  fullj 
confirm  the  law  deduced  from  the  examination  of  European 
plants,  that  the  organization  of  plants  becomes  more  and  more 
elevated  with  the  progress  of  time.  The  ancient  Carboniferous 
flora  of  Bear  Island  only  consists  of  Acotyledons,  whilst  the 
much  more  recent  flora  of  the  Miocene  of  Spitzbergen  consists 
in  great  part  of  phanerogamous  plants,  the  organization  of 
which  is  higher,  moreover  we  see  the  former  extending  over 
a  much  vaster  region  than  the  latter;  so  that  the  habitat  of  the 
species  has  gone  on  becoming  restricted  in  the  course  of  centa- 
nes.  The  first-named  plants  probably  issued  from  a  primitive 
centre ;  they  have  in  general  microscopic  seeds,  which  could 
fly  readily  in  all  directions.  The  second  set,  the  plants  of  the 
Miocene,  have  probably  been  propagated  starting  from  several 
centres ;  but  their  dif^ion  on  the  surface  of  the  globe  must 
have  been  slower,  on  account  of'  the  weight  of  their  seeds, 
which  are  generally  larger.  One  of  these  centres  of  diffusian 
was  evidently  in  the  polar  zonCy  whence  plants  and  animals 
have  spread  in  radiaiing  directions. 

We  have  already  seen  that  Spitzbergen  has  several  species 
in  common  with  Greenland,  as  also  with  the  Mackenzie. 
Quite  recently  I  have  received  a  very  interesting  fossil  flora 

•  ''  Les  Regions  polaires  du  Nord,"  Bibl.  Univ.  January  1867,  p.  78 
et  seq,  I  have  treated  this  subject  in  greater  detail  before  the  Soci^t^ 
Helv^tique  des  Sciences  Naturelles  at  Rheinfelden  in  1867,  and  in  "  Flore 
fossile  des  Regions  polairea,*Vp.  61  et$eq. 
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brought  from  the  territory  of  Alaska,  where  it  was  collected 
by  a  Finnish  director  of  mines,  M.  Hjalmor  Fnruhjelm. 
Among  these  plants  there  are  fourteen  species  of  trees  and 
shrubs  belonging  to  Greenland  and  Spitz bereen ;  and  it  is  a 
strange  thing  that  these  sjpecies  are  almost  solely  those  which 
lived  at  the  same  time  m  Germany  and  Switzerland*  It  is 
therefore  probable  that  they  came  from  the  glacial  zone,  which 
was  covered  by  a  uniform  vegetation.  We  see  some  species 
advance  thence  as  far  as  Alaska  on  one  side  and  on  the  other 
to  Konigsberg:  such  is  Populue  Zaddachi.  Others  ^o  in 
America  to  Alaska,  and  in  Europe  to  Switzerland,  such  is  the 
marsh-cypress ;  others,  again,  reach  in  America  to  Vancouver's 
Island,  m  Europe  to  Greece,  and  in  Asia  to  the  Ural :  such 
are  the  gigantic  trees  Sequoia  Langadorfii, 

The  presence  of  these  plants  in  the  rocks  of  countries  so 
distant  m)m  each  other  is  certainly  remarkable,  but  it  may  be 
easily  explained  if  we  reflect  that  all  these  trees  occur  in  the 
glacial  zone,  that  they  grew  there  formerljr  spontaneously, 
and  that  they  have  sprc^  thence  by  radiating  towards  the 
south.  The  more  they  advance  towards  the  south,  the  more 
scattered  are  they.  We  have  seen  that  in  the  sunmier  innu- 
merable birds  collect  in  the  polar  countries ;  they  meet  there 
from  all  parts  of  the  world.  In  the  autumn  tney  separate 
again  to  ny  away  in  all  directions.  What  is  done  in  a  few 
months  by  the  birds  with  their  Kght  wings,  the  plante  took 
centuries  and  thousands  of  years  to  accomplish.  Every  plant 
executes  a  slow  and  continuous  migration.  These  migrations, 
llie  starting-point  of  which  is  in  the  distant  past,  are  recorded  in 
the  rocks;  and  the  interweaving  of  the  carpets  of  flowers  which 
adorn  our  present  creation  retraces  them  for  us  in  its  turn. 
For  the  vegetation  of  the  present  day  is  closely  connected 
with  that  of  preceding  epochs ;  and  throughout  all  these  vege- 
table creations  reigns  one  thought  which  not  only  reveals 
itself  around  us  by  thousands  upon  thousands  of  images,  but 
strikes  us  everywhere  in  the  icy  regions  of  the  extreme  north. 
Organic  nature  may  become  impoverished  there,  and  even 
disappear  when  a  cold  mantle  of  ice  extends  over  the  whole 
earth :  but  when  the  flowers  die,  the  stones  speak  and  relate 
the  marvels  of  creation ;  they  tell  us  that  even  in  the  most  dis- 
tant countries,  and  in  the  remotest  past,  nature  was  governed 
by  the  same  laws  and  the  same  narmony  as  immediately 
around  us. 
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X«— On  the  Existence  of  distinct  Larval  and  Sexual  Forms 
in  the  Oenm^parous  Oligochcetaus  Warms.  By  £•  Bat 
Lankesteb,  B.  a.  Oxon. 

In  the  '  Qoarterly  Journal  of  Microscopical  Science '  for  Jnlj 
I  have  described  the  sexual  form  of  Choetogaster  Limncsiy 
which  differs  from  the  gemmiparons  larvsB  abounding  through- 
out the  year  on  the  LimncBus  and  Planorbis  in  the  fact  £at 
the  number  of  setae  in  each  fasciculus  is  doubled,  that  there 
are  sixteen  pairs  of  abdominal  fasciculi  instead  of  three  or 
four  to  each  mdividual,  that  gemmiparity  is  discontinued,  and 
that  a  new  pair  of  fasciculi  developes  between  the  cephalic  and 
first  abdommal  pair  of  fasciculi,  rour  setas  of  which  on  either 
side  are  not  uncmated  and  bifid  at  the  apex,  but  stunted  club- 
shaped  organs.  These  I  call  ^'genital  setae."  In  studying 
the  generative  organs  of  Nals  serpentina,  which  swarms  in  a 
very  filthy  pond  on  Hampstead  Heath,  which  has  furnished  me 
with  LumbricyluSy  Limnodrihis  (new  species),  EnchytrcBus 
(new  species),  and  two  other  species  oi  JVais,  I  have  ob- 
served a  somewhat  similar  change  and  development  of  ^'  genital 
setae,"  which  do  not  appear  to  have  been  known  to  Carter 
(who  described  the  ^'  spermatology  "  of  a  species  of  Na%s  in 
this  Journal  in  1858),  nor  to  the  late  Jules  d'Udekem  (in  his 
description  of  Stylaria) ;  nor  have  they  been  mentioned  by 
M.  Edouard  Clapar^e,  to  whom,  however,  I  dare  say  they  are 
known,  since  he  nas  studied  a  species  otNais^  but,  I  believe,  has 
not  published  the  description  of  it  among  his  other  invaluable 
contributions  to  this  branch  of  zoology.  I  therefore  conclude 
that  these  modified  setae  and  their  position  are  unrecorded 
hitherto. 

In  Nals  serpentina  and  other  species  of  NatSy  five  pairs  of 
ventrally  placed  fasciculi  succeed  to  the  mouth,  indicating  a 

Jiharyngeal  region.  There  are  no  dorsal  setae  in  this  region, 
mmediately  s£t^T  the  fifth  pair  the  intestine  commences ;  that 
is  to  say,  the  alimentary  canal  is  contracted  and  its  walls  are 
covered  by  a  layer  of  coarse  cells — the  so-called  hepatic  tunic 
Corresponding  to  the  sixth  pair  of  ventral  fasciculi  is  a  pair  of 
dorsal  setae,  mick,  short,  and  awl-shaped  in  N.  serpentina ; 
these  continue  thenceforward,  along  the  body,  with  the  ven- 
tral setae.  The  bristles  of  the  ventral  setae  are  curved,  with  a 
hooked  bifid  apex ;  two,  with  a  growing  third,  is  the  usual 
number  in  a  fasciculus.  When  the  generative  organs  com- 
mence their  development,  the  distance  between  the  fourth  and 
fiftn  ventral  fasciculi  enlarges  very  considerably,  and  a  new 
pair  of  fasciculi  makes  its  appearance,  placed  a  httle  nearer  the 
middle  line,  and  therefore  closer  together,  than  the  other  fasci- 


Sexual  Forms  in  the  Gemmiparovs  OUgocJueUme  Worm».    103 

coll.  The  bristles  in  these  new  fasciculi  are  shorter  and 
stouter  than  those  of  the  normal  ventral  fascicnUi  and  are  not 
bifid  at  the  apex ;  they  are  three  in  number  in  each  fasci- 
culus, rarely  four.  At  the  same  time  that  these  make  their 
appearance,  the  normal  ventral  fasciculi  ac(|uire  another  bristle 
in  each,  making  thus  three,  with  a  growmgfourth,  or  even 
four  complete,  mstead  of  two  and  tnree.  The  genital  setce 
which  thus  develope  in  the  new  genital  segment  are  placed 
close  to  the  orifices  of  the  male  generative  elands,  the  duct 
connected  with  them  being  simple  and  uncihated.  In  front 
of  the  fourth  pair  of  ventral  fasciculi  are  two  orifices  corre- 
sponding well  in  position  with  the  genital  setse  and  their  cri- 
mes ;  and  these  open  into  very  We  sacs,  containing  flat 
rhombic  ciystals  and  curiously  coiled  fibrous  whisps  and  sper- 
matozoa— ^the  seminal  receptacles.  The  clitellus,  which,  as 
all  know  who  have  studied  the  Oli^ochsBta,  is  the  most  ob- 
structive institution  on  account  of  its  opacity,  extends  from 
the  fourth  to  the  seventh  fasciculus  (not  counting  the  genital 
fasciculus  in  the  numbering). 

I  do  not  wish  now  to  give  a  detailed  account  of  the  lucra- 
tive organs  of  Nats^  which  I  hope  shortly  to  publish  else- 
where ;  but  I  desire  to  call  attention  to  this  development  of  a 
new  segment  between  the  larval  fourth  and  fifth  fascicular 
segments,  and  provided  with  fascicuH  carrying  a  special  form 
of  genital  setae.  For  the  greater  part  of  the  year  these  worms, 
like  ChcetogasteTy  reproduce .  gemmiparously  under  a  certain 
well-known  form ;  suddenly  gemmiparity  ceases,  and  a  new 
development,  of  which  there  was  no  previous  indication,  takes 
place :  a  new  segment,  a  new  integral  factor  of  the  worm, 
makes  its  appearance  with  a  new  form  of  setae ;  the  setae  in 
the  normal  lascicuU  also  increase  in  number.  This  is  not  the 
mere  growth  of  generative  organs  occurring  in  due  order  of 
development,  but  is  really  more  strictly  comparable  to  cases  of 
metamorphosis,  the  gemmiparous  form  being  a  larva,  as  the 
agamogenetic  Ceddomyia  is  a  larva,  and  the  sexual  form  the 
perfect  or  imaginal  condition.  Ven^  few  of  the  immense  num- 
bers of  gemmiparously  produced  Natdes  or  Ghcetogastres  ever 
proceed  to  acquire  the  perfect  form, — Ghcetogaster  Limncei 
only  in  October  apparently,  Nats  serpentina  in  June,  but  per- 
haps also  at  other  seasons. 

There  is,  as  far  as  I  know,  nothing  described  comparable 
to  this  development  of  a  new  segment  and  of  genital  setae  in 
the  other  Oligochaeta ;  but,  on  inquiry,  indications  of  it  may 
hereafter  be  found.  The  setae  in  the  region  of  the  clitellus  in 
Limnodrilusy  in  TvhifeXj  in  Glitellioy  and  others  remain 
normal,  or  drop  out  and  are  not  replaced. 
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Among  Polrcbaetoiifl  Cluetopoda  the  SyllicUe  present  very 
remarksDle  differences  between  the  gemmiparons  and  sezn^T 
reproducing  conditions,  to  wliich  the  cases  here  descrilKn 
make  a  small  approach. 


a.  Normal  uncinate  sette ;  (,  genital  sette. 


XI. — On  (A«  Early  Btaaet  tn  ike  DevehpmerU  of  Phjllodoce 
macnlata,  Jokmton.  By  W.  C.  M*Int08h,  M.I).,  F.B.S.E., 
F.L.S. 

[PUteVI.] 

Pbofebsob  Sabs  seems  to  have  been  amongst  the  first  to 
notice  the  yoang  of  PhyUodoce*^  although  he  was  unaware  of 
the  group  of  Annelida  to  which  his  yoong  forms  belonged. 
At  the  end  of  his  paper  on  the  development  of  PolynoH  cCr- 
rata,  Linn.  {Harmolnhs  tml^riccUa),  he  mentions  that  he  had 
also  found,  off  the  Norwegian  coast,  in  February  and  March, 
globules  composed  of  irregularlj  roUed  mucous  ribands,  which 
adhered  to  Zostera  marina  and  Fucua  ve»%cuU>sua  at  the  de^ 
of  some  feet.  These  mucous  masses  with  their  graas-green 
ova  in  all  probability  refer  to  the  species  hereafter  to  be  de- 
scribed. He  observed  that  the  young,  on  theur  exit  from  the 
egg,  had  a  central  circlet  of  cilia  and  two  kidney-shaped  eyes 
of  a  bright-red  colour.  He  does  not  mention  a  mouth,  but 
states  that  the  anus  is  at  the  posterior  end  of  the  body,  and 
more  visible  than  in  the  young  of  Polyno'i.  His  figure  ia 
somewhat  small  and  indistmct,  but  it  would  appear  to  repie- 
*  Wiegmann's  Aichiv,  184fi,  and  Ann.  Nat  Hist.  1846,  toL  st!.  p.  187. 
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sent  the  animal  just  after  it  leaves  the  gelatinous  inyestment 
and  assumes  a  more  elongated  form.  Dr.  Max  Mtdler*|  in 
his  description  of  Sacconereia  hd^olandicaj  refers  in  a  footnote 
to  a  joung  Phyllodoce  from  Heh^oland.  which,  howeveri  had 
reached  a  recognizable  condition,  oein^  lumished  with  twenty- 
six  segments,  each  of  which  had  the  waracteristic  bristles  and 
other  appendages  of  the  feet.  Mr.  Alex.  A^assizf  lately  added 
still  farther  to  our  information  on  the  subject  by  his  remarks 
on  the  development  of  PhyUodoce  maculatay  (Worsted,  his  de- 
scription commencing  at  an  earlier  period  than  that  referred  to 
by  Di.  Max  Miiller  in  his  form, — viz.  on  the  appearance  of  the 
tentacles,  but  before  the  advent  of  the  bristles. 

On  the  15th  of  May  various  examples  of  the  adult  Annelids, 
loaded  with  ova  and  spermatozoa,  were  received  from  St.  An- 
drew's ;  and  each  very  soon  deposited  the  green  spawn  on  the 
sides  of  the  vessel  in  a  somewhat  bulky,  transparent,  gelatinous 
mass,  and  discharged  at  the  same  time  a  copious  cloud  of 
spermatozoa.  On  deposition,  the  ova  (PL  VI.  fig.  1)  are  of  a 
fine  grass-green  colour,  minutely  granular,  with  a  clear  spot 
and  a  single  thin  investment.  The  bodies  of  the  spermatozoa 
are  shaped  somewhat  like  a  nine-pin,  with  a  small  rounded 
head,  towards  which  the  body  tapers  anteriorly,  and  with  a 
blunt  posterior  extremity  which  gives  origin  to  the  long  fila- 
ment or  tail  (fi^.  2). 

To  take  for  mstance  the  ova  deposited  about  7  A.M.  on  the 
18th,  it  is  found  at  9  A.M.  that  the  yelk  is  separated  into  two 
masses  (fig.  3),  and  moreover  that,  when  moderate  pressure  is 
maintainea  for  a  time,  a  further  division  into  four  occurs 
(fig.  4),  and  in  a  few  hours  after  all  are  found  in  the  mulberry- 
stage.  Next  day  the  exterior  of  the  ovum  becomes  distinctly 
ciliated,  though  the  action  is  feeble  and  the  organs  short 
(fig.  5).  There  is  no  extrusion  out  of  an  egg-capsule  in  this 
case,  the  thin  investment  of  the  yelk  being  the  only  covering. 
The  body  is  nearly  round^  and  at  first  si^ht  seems  to  be  co- 
vered with  ciUa ;  but  a  brief  examination  in  various  positions 
shows  that  these  organs  are  arranged  thus : — ^A  belt  of  cilia 
entirely  surrounds  the  body,  a  long  brush  springs  from  a  point 
a  little  behind  the  anterior  border,  and  a  shorter  tuft  of  scarcely 
^ojecting  cilia  marks  the  large  aperture  in  the  posterior  region. 
The  cilia  of  the  ring  gradually  mcrease  in  length  and  power ; 
so  that  swarms  of  the  young  leave  the  gelatinous  mass  and  con- 
gregate on  the  bottom  of  the  vessel  like  a  green  powder.  On  the 
third  day  they  have  become  much  more  lively,  and  two  eyes  also 
appear  (fig.  6).  When,  in  this  stage,  the  animal  is  viewed  from 

*  Archiv  fur  Anat  1855,  p.  17. 

t  Ann.  Nat  Hist  ser.  8.  vol.  zix.  p.  249;  1867. 
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the  anterior  end  or  snout  (fig.  7),  it  is  found  to  be  surrounded 
by  a  ring  of  cilia,  and  to  have  me  digestive  tract  clearly  de- 
fined as  a  more  opaque  central  mass,  the  eyes,  in  this  position, 
being  placed  outsioe  the  latter.  Next  daj  their  powers  of 
progression  have  still  further  increased,  and  they  course 
throughout  the  vessel  like  a  swarm  of  dancing  particles.  In- 
stead of  being  nearly  circular,  the  body  is  now  more  elongated 
(fig.  8),  the  anterior  end  being  blunter  and  rounder,  the  poste- 
rior somewhat  more  tapered.  A  distinct  constriction  marks 
the  seat  of  the  ciliated  belt.  When  viewed  from  the  front,  the 
rounded  anterior  end  presents  the  appearance  shown  in  fig.  9, 
the  very  great  length  of  the  cilia  bemg  in  strong  contrast  with 
the  drawing  of  the  same  aspect  at  an  earlier  period.  The  body 
is  cellulo-^wnular,  opaque  in  the  centre,  more  tnmsfaioent  at 
Ae  edges,  and,  when  crushed,  resolves  itself  into  nucleated 
cells  and  granules  (fig.  10).  The  anterior  brush  of  cilia  is 
placed  at  some  distance  behind  the  anterior  end,  apparently 
on  the  same  surface  as  the  large  ciliated  aperture,  and  hence 
is  not  well  seen  unless  the  animal  is  turned  round  on  one  side, 
as  in  fig.  11.  The  anterior  region  of  the  digestive  canal  is 
richly  ciliated,  and  under  favourable  pressure  becomes  everted 
(fig.  12),  but  by  what  aperture  (natural  or  artificial)  I  have 
not  yet  been  able  to  determine  with  precision. 

Ihiring  the  subsequent  days,  the  body  becomes  more  elon- 
gated, the  cutaneous  tissues  are  differentiated,  and  the  diges- 
tive tract  especially  assumes  a  definite  shape.  Coarser  granules 
and  granular  cells  mark  the  latter  under  pressure :  and  it  is 
also  distinguished  from  the  paler  body-wall  by  its  deep-green 
hue  and  the  distinct  contractions  of  its  muscular  investment. 
The  animal  now  feeds,  and  the  intestinal  canal  holds  numerous 
granules  and  sand-particles.  The  large  aperture  towards  the 
posterior  end  is  surrounded  by  a  strong  belt  of  circular 
fibres.  The  anterior  part  of  the  body  is  still  bluntly  rounded ; 
and  the  eyes  are  situated  about  midway  between  the  tip  and 
the  ciliatea  ring.  The  cilia  of  the  latter  have  much  increased 
in  length,  so  that  under  a  powerful  lens  the  animal  somewhat 
resembles  a  winged  wedge. 

At  the  end  of  a  fortnight  they  all  showed  a  tendency  to 
perish  without  further  differentiation  of  textures ;  so  that  for 
the  present  the  inquiry  had  to  be  relinquished. 

Mr.  Alex.  Agassiz*  makes  a  remark  in  regard  to  his  form, 
the  youngest  of  which  was  much  older  than  the  most  advanced 
just  described,  which  does  not  seem  to  coincide  with  my  ob- 
servations ;  for,  in  describing  its  structure,  he  says,  ^^  There  is 
as  yet  no  exterior  communication  from  the  digestive  cavity. 
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which  is  simply  blocked  out^  occupying  little  more  than  two- 
thirds  of  the  space  in  front  of  the  vibratile  ring  and  of  the 
large  shield  extending  behind  it:  when  seen  in  profile  (fig.  47, 
upper  figure)  y  the  cavily  is  somewhat  retort-shaped^  and  occu- 
pies mainly  lie  dorsal  portion  of  the  embryo."  In  the  much 
younger  animals  exammed  by  me,  the  large  aperture  behind 
the  ciliated  ring  is  very  conspicuous^  and  assumes  various 
shapes  in  regard  to  contraction  and  dilatation.  From  the 
posterior  border  of  this  opening  a  series  of  short  cilia  proceed 
towards  the  tip  of  the  Dodjr;  but,  as  their  distribution  is 
limited,  they  are  not  very  evident  in  all  views.  No  aperture 
was  seen  at  the  posterior  termination  of  the  body,  neither  was 
any  made  out  at  the  anterior  ciliated  tuffc.  This  large  aper- 
ture behind  the  ciliated  ring  (supposed  by  Prof.  Sars  to  be  the 
anus)  would  therefore  appear  to  be  the  mouth — ^an  interpreta- 
tion in  accordance  with  wliat  is  found  in  other  young  Annelids, 
such  as  Polynoe.  The  ciliated  ring  is  a  very  common  arrange- 
ment in  the  Annelidan  young,  the  homologue  thereof  appear- 
ing even  in  the  Nemerteans,  for  instance,  in  the  temporary 
tufts  of  long  cilia  on  the  snout  (in  front  of  the  mouth)  of  the 
developing  Gemhahihrix  JiUformis^  The  Nemertean  young 
are  ciliated  allover — a  distinction  between  them  and  the  Anne- 
lids, however,  that  has  exceptions.  A.  Exohn  and  A.  Schnei- 
der*, for  example,  describe  a  young  bristled  form  from  the 
Mediterranean,  entirely  covered  with  cilia  in  the  early  stage. 

EXPLANATION  OF  PLATE  VL 

Fig,  1.  Newly  deposited  oyum  of  PhyUodoce  nuieulata,  Johnst,  suiroimded 

by  spermatozoa,  X  860  diameters. 
■FV^.  2.  Spermatozoa  of  the  same  species,  drawn  under  a  power  of  700 

diameters. 
Fig,  3.  The  ovum,  with  the  yelk  separated  into  two  divisions,  X  350  diams. 
1^.  4.  The  same,  separated  into  four  diyisions,  X  350  diams. 
Fig,  6.  Bounded  eznoryo  shortly  after  the  appearance;  of  the  cilia,  X 

360  diams. 
■Fl^.  6.  Embryo  somewhat  older,  and  haying  two  eyes,  and  longer  oral 

and  lateral  tufts  of  cilia  (the  latter  of  course  arising  from  the 

ciliated  ring  under  pressure),  X  360  diams. 
Fig,  7,  A  younger  embryo  tnan  the  for^in^^  yiewed  from  the  anterior 

end,  and  slightly  compressed.    The  oigestiye  chamber  is  clearly 

mapped  out 
Fig,  8.  Embryo  about  five  da3r8  old,  seen  from  above,  almost  in  its  normal 

state  as  regards  pressure,  X  350  diams. 
Fig,  9.  The  same,  viewea  from  the  anterior  end,  imcompressed,  X  850 

diams. 
Fig,  10.  Elements  of  compressed  and  disintegrated  animal,   x  about 

700  diams. 

•  Archiv  fiir  Anat.  1867,  p.  488,  Taf.  13.  f.  1  &  2. 
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Fig,  11.  Embryo  of  the  same  a^  as  fig.  8,  turned  round  and  much  com- 
piessed,  so  as  to  exhibit  the  anterior  whip  of  cilia  and  the  large 
aperture  behind  the  vibratile  ring,  x  d50diams. 

I^g.  12.  Cme  of  the  same  age,  in  which  compression  has  forced  out  the 
ciliated  proboeds,  x  360  diams. 


XII. — Descriptions  of  Jive  new  Species  of  Birds  from  Queens- 
landj  Australia ;  and  a  new  Humming-bird  from  the  Ba- 
hamas.   By  John  GtOuld,  F.R.S.  &c. 

JEcpscdtria  leucwra^  Gronldy  n.  sp. 

Forehead,  lores,  and  a  line  nearly  snrronnding  the  eye  and 
the  ear-coverts  black;  head  and  upper  surface  dark  leaden 

frey,  fringed  posteriorly  with  greyish  white ;  wings  blackish 
rown,  d^kest  on  the  shonlaers;  upper  tail-coverts  black; 
two  centre  tail-feathers  black ;  the  next  on  each  side  black, 
with  a  stripe  of  white  on  the  basal  part  of  the  shaft  and  outer 
web ;  the  remaining  four  on  each  side  white  at  the  base,  and 
blacK  for  the  remainder  of  their  length ;  all  the  under  surface 
and  the  under  tail-coverts  white,  wim  the  excq)tion  of  a  broad 
band  of  pale  grey  across  the  breast ;  bill  and  feet  black. 

Total  lengm  6i  inches,  bill  -{-j^,  wing  3  J,  tail  3,  tarsi  1. 

Habitat,  The  Cape-York  district. 

RemarTc,  This  is  the  largest  species  of  the  genus  yet  dis- 
covered ;  it  is  somewhat  aUied  to  the  Eopsaltria  leucoffoster  of 
Western  Australia,  but  is  distinguished  from  that  and  eveiy 
other  known  species  by  the  white  at  the  basal  portion  of  the 
lateral  tail-feathers. 

I  have  for  a  long  time  entertained  a  belief  that  there  is  yet 
another  undescribed  species  of  Eopsaltria  inhabiting  Queens- 
land and  the  eastern  portion  of  New  South  Wales — ^in  other 
words,  or  to  make  the  matter  more  clear,  that  there  are  three 
yellow-bellied  species  resident  in  the  southern  and  eastern 
portions  of  Australia.  If  this  opinion  be  correct,  I  have  com- 
mitted the  error  of  figuring  the  undescribed  one  in  my  folio 
work  on  the  birds  of  that  country  under  the  erroneous  specific 
appellation  of  ausiralis. 

The  three  species  may  be  thus  defined : — 

Eopsaltria  australis. 

Crown  of  the  head,  nape,  and  ear-coverts  grey ;  rump  dull        ■ 
wax-yeUow ;  chin  greyish  white ;  under  surface  bright  yellow.        I 

Syn.  Muscieapa  attstraliSf  Lath.  Ind.  Om.  Suppl.  p.  li. 

Southern  MotadUoj  MotacUla  atutraUs,  White's  Joum.  pl<  ^^ 
p.  289. 
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Eopsaltria  cArysorrhoSy  Gould^  n.  sp. 

This  bird  is  rather  larger  than  E.  austiralisj  and  is  similar 
in  colour,  except  that  the  rump  as  well  ajs  the  breast  i»  of  ft 
beautiful  jonquil-yellow. 

Habitat.  Tne  eastern  part  of  New  South  Wales  and  the 
southern  portion  of  Queensland.  The  validity  of  this  species 
depends  upon  whether  the  two  sexes  are  alike  in  having  the 
romp  of  a  jonquil-yellow^  and  on  the  male  and  female  of  ^« 
austraiis  having  the  same  part  dull  wax-yellow. 

Syn.  EopsoMria  austraUsy  Gould,  Birds  of  Australiia,  vol.  iii.  pi.  11. 

Eopsaltria  ma^nirostrisy  Ramsay. 

Like  the  last  in  colour,  but  having  a  conspicuously  larger 
bill  and  shorter  winffs. 

Habitat,  Rockingham  Bay,  Queensland. 

Ptilotis'  Cockerelliy  Gould,  n.  sp. 

Male.  Fore  part  of  the  head  grey,  merging  into  the  brown 
of  the  upper  surface,  which  has  a  mottled  appearance,  owing 
to  each  feather  being  of  a  darker  hue  in  tne  centre ;  lesser 
wing-coverts  dark  brown,  with  a  spot  of  dull  white  at  the  tip 
of  each,  forming  a  spotted  band  across  the  shoulder ;  greater 
coverts  and  primaries  dark  brown  marked  with  wax-yeUow; 
tail  brown,  the  lateral  feathers  margined  externally  at  the 
base  with  wax-yellow ;  ear-coverts  silvery,  with  a  few  of  the 
anterior  feathers  pale  yellow,  and  a  posterior  tuft  of  rich 
gamboge-yellow ;  throat  and  breast  clothed  with  narrow  lan- 
ceolate white  feathers,  a  few  on  the  sides  of  the  chest  tinged 
with  deep  vellow ;  abdomen  dull  greyish  white,  changing  to 
a  creamy  tint  towards  the  vent ;  bill  black ;  feet  horn-colour. 

Female.  In  colouring  differs  only  in  the  spots  at  the  tips  of 
the  lesser  wing-coverts  being  nearly  obsolete,  but,  as  is  the 
case  with  many  other  species  of  the  family,  is  much  smaller 
than  the  male,  as  will  be  seen  by  the  following  admeasure- 
ments : — ' 

Male.  Total  length  5  inches,  bill  1,  wing  3^^,  tail  2|,  tarsi  }. 
F^maJs.        „  4      „         „  f      „    2|     „   2i     „    | 

Habitat.   The  little-explored  districts  of  the  Cape- York 

Eeninsula,  where  it  was  snot  by  Mr.  Cockerell,  after  whom  I 
ave  named  it. 

Remark.  Although  I  have  placed  this  beautiful  new  species 

in  the  genus  Ptihtisy  I  am  by  no  means  certain  that  I  am 

correct  m  so  doing ;  for  the  bird  possesses  characters  which 

ally  it  to  at  least  three  genera,  namely,  Stigmatopsy  Meliphagay 

Ann.  &  Mag.  N.  Hist.  Ser*  4.   Vol.  iv.  9 
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and  Ptilotisy  while  it  also  possesses  characters  peculiar  to  itseK 
of  abnost  sufficient  importance  to  demand  a  distinct  generic 
appellation.  It  somewhat  resembles  in  its  colouring  the  Pti" 
lotis  polygramma  of  Mr.  G.  R.  Gray  {vide  Proc.  Zool.  See. 
1861,  pp.  429, 434). 

SitteUa  striatay  Gould,  n.  sp. 

Male.  The  whole  of  the  head,  neck,  throat,  and  breast  black ; 
all  the  upper  surface  pale-biown,  with  a  bkckish-brown  stripe 
down  the  centre  of  each  feather ;  imder  surface  striated  in  a 
similar  manner,  but  the  streaks  are  narrower,  not  so  dark,  and 
the  edges  of  the  feathers  are  also  lighter,  and  on  the  centre  of 
the  abuomen  are  nearly  pure  white ;  primaries  black,  with  a 
large  spot  of  white  near  their  base,  and  faintly  tipped  with 
bro^wn;^econdaries  dark  brown  margined  witfipaJe  brown ; 
upper  tail-coverts  white;  under  tail-coverts  white,  with  a 
large  tear-shaped  spot  of  dark  brown  in  the  centre  of  each ; 
tail  black,  the  lateral  feathers  tipped  with  white,  increasing  in 
extent  as  the  feathers  recede  from  the  centre ;  circle  round  the 
eye,  base  of  the  bill,  and  the  legs  and  feet  yellow ;  tip  of  the 
bill  black. 

Total  length  4  inches,  biU  f ,  wing  3,  tail  1  J,  tarsi  f . 

Female.  Differs  in  having  the  crown  and  nape  only  black, 
and  in  the  striation  of  the  under  surface  extending  from  the 
bill  to  the  vent. 

Habitat.  The  Cape-York  peninsula. 

Remark.  So  far  as  I  am  aware,  no  member  of  this  genus 
has  been  found  out  of  Australia ;  but  one  or  other  of  the  many 
species  known  are  distributed  over  all  parts  of  that  great 
country. 

The  nearest  ally  of  the  bird  above  described  is  the  SitteUa 
hiicocephala  of  the  Moreton-Bay  district,  to  the  north  of  which 
country  nature  has  completely  run^  the  changes  by  colouring 
the  head  and  neck  of  the  present  bird  black,  instead  of  white, 
as  in  the  species  mentioned.  The  sexes  of  this  new  species 
are  very  different,  the  female  (or  what  is  supposed  to  De  an 
example  of  that  sex)  having  the  crown  of  the  nead  only  black, 
while  the  upper  and  under  surface  is  streaked  as  in  the  male. 

Gallinula  rujicrissay  Gould,  n.  sp. 

Head,  all  the  upper  surface,  wings,  and  tail  brownish  olive; 
sides  of  the  face,  neck,  breast,  and  under  surface  deep  olive- 
grey  ;  lower  part  of  the  flanks,  vent,  and  under  tail-coverts 
pale  rusty  rea ;  bill  greenish  yellow,  with  a  mark  of  red  on  the 
base  of  the  culmen ;  legs  and  feet  greenish  yellow. 
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Total  length  10  ihches,  bill  If,  wing  6,  tail  2^,  tarsi  2^, 
bare  space  above  the  tarsal  joint  1^.  middle  toe  and  nail  2^« 

Habitat,  Cape  Biver,  Queenslana. 
•  Remark.  This  bird  appears  to  be  most  nearly  allied  to  the 
OalUnula  oUvacea  of  Mejren  {vide  Nov.  Acta,  1834,  p.  109. 
tab.  20) ;  but  that  species  is  of  larger  size,  ana  has  legs  still 
more  disproportionate  to  the  size  of  its  body.  The  white- 
breasted  Indian  Gallinule  {G,  phoenicura  of  Pennant)  and  the 
GaUinula  akool  of  the  same  country  are,  in  my  opinion,  also 
nearly  allied  to  it. 

Prof.  Beichenbach  has  instituted  the  genus  Amaurornis  for 
the  reception  of  OaUinula  oUvacea^  with  which  the  late  Prince 
Bonaparte  associates  the  O,  femoralia  of  Tschudi.  It  is  for 
ornithologists  to  decide  upon  the  propriety  of  this  subdivision. 

Family  Trocliilidsp. 

Having  lately  received,  through  the  kindness  of  His  Excel- 
lency Sir  James  Walker,  Governor  of  the  Bahama  Islands, 
four  specimens  of  a  Humming-bird,  of  which  for  the  last 
twenty  years  I  have  been  anxious  to  procure  examples.  I  feel 
convinced  that,  as  I  had  for  some  time  supposed  trom  a 
conversation  I  had  with  the  late  Dr.  Bryant,  two  species  of 
this  lovely  family  of  birds  inhabit  those  islands;  and  this 
conviction  is  strengthened  by  the  circumstance  that  when  in 
England,  just  prior  to  his  lamented  death,  he  informed  me 
that  the  hummmg-bird  of  the  southern  islands  was  supposed 
to  be  distinct  from  that  killed  in  the  neighbourhood  of 
Nassau.  He  at  the  same  time  promised  that  I  should  have 
any  examples  that  he  could  spare  from  his  coUectioji — ^a  pro- 
mise which  has  been  partly  performed  either  by  Mrs.  Bryant 
or  her  husband's  executors  sending  me,  through  Mr.  Gr.  N. 
Lawrence,  of  New  York,  a  male,  which  I  find  is  different  from 
those  sent  me  by  Sir  James  Walker.  As  the  birds  killed 
round  Nassau  are  identical  with  the  type  of  the  genus  D<yricha 
(J9.  Evelj/nce)y  which  is  still  in  the  Loadigesian  collection,  the 
southern  bird  requires  a  specific  appellation;  and  it  would 
have  given  me  great  pleasure  to  name  it  after  its  discoverer, 
had  not  another  species  of  the  same  section  of  the  Trochilidae 
been  named  Bryantoe  by  Mr.  Lawrence. 

The  new  bird,  which  is  probably  from  Long  Island,  pos- 
sesses some  peculiarly  interesting  specific  characters.  I  say 
from  Long  Island,  because,  on  reference  to  the  chart  con- 
sulted by  Dr.  Bryant  and  myself  during  his  last  visit  to  my 
house,  I  find  that  is  the  locality  marked  as  beine:  the  place  in 
which  he  procured  some  of  his  specimens.         .  ^ 

In  size  the  new  species,  which  I  propose  to  call  Doricha 

9* 
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Ivruraj  is  about  the  same  as  D,  Evdynoe ;  but  the  tail  is  dis- 
tmctlj  forked,  and  its  outer  feathers  are  much  lonffer^narrower, 
and  outcuTYed  at  the  apex,  while  the  remainder  regularly 
graduate  towards  the  two  central  ones,  which  are  very  short. 
When  the  tail  is  raised  and  the  feathers  partially  spread,  they 
assume  a  lyre-like  appearance,  and  hence  the  specific  appella* 
tion.  Not  wishing  todq>end  upon  my  own  j^ent  ^one, 
I  submitted  this  bird  to  the  inspection  of  Mr.  Salvin,  who, 
after  a  careftj  examination,  came  to  the  same  conclusion  as 
myself,  that  the  bird  is  distmct,  and  that  the  form  of  the  fea- 
thers just  described  is  the  natural  one.  All  my  Nassau  speci- 
mens, as  well  as  others  I  have  seen  from  that  district,  naye 
the  beautiful  luminous  lilaceous  feathers  confined  to  the  throat, 
while  in  the  specimen  sent  to  me  through  Mr.  Lawrence,  the 
whole  face  is  luminous,  the  metallic  lilaceous  colour  extend- 
ing across  the  forehead. 

Dortcha  lyrura^  Gould,  n.  sp. 

Forehead,  throat,  and  breast  beautifrd  shining  lilac  bordered 
with  blue,  the  two  colours  blending  at  their  juncture ;  imme- 
diately below  the  gorget  a  band  of  greyish  white,  remainder 
of  the  abdomen  bronzy  brown ;  axilhe  maty  red ;  wings  pnr- 
plish  brown ;  upper  surface  golden  green ;  the  narrow  outer 
tail-feather  on  each  side  black,  the  two  next  black  on  the 
outer  web,  chestnut-red  on  the  inner  one,  the  next  blackish 
brown  with  green  reflections ;  the  two  middle  ones  green. 

Total  length  3f  inches,  bill  ^,  wing  1^,  tail  1|. 


XIII. — On  the  Depths  of  the  Sea.    By  Prof.  Wyville  Thom- 
son, LL.D.,  F.II.S.* 

In  the  year  1864,  and  in  succeeding  years,  G.  O.  Sars,  a  dis- 
tinguished son  of  the  yeteran  and  yery  distinguished  Professor 
of  Zoology  in  the  Uniyersity  of  Christiania,  was  employed  as 
a  Commissioner  of  Fisheries  in  the  seryice  of  the  Swedish 
Goyemment ;  and  in  his  official  capacity  he  had  an  opportu- 
nity of  dredging  in  deep  water  (300  fathoms)  off  the  Liofoden 
Islands,  within  the  arctic  circle.  Instead  of  finding  the  bottom 
of  the  sea  barren  at  these  great  depths,  as  many  circumstances 
had  led  many  of  our  most  able  naturalists  to  anticipate,  he 
brought  up  a  multitude  of  animal  forms,  all  of  them  of  the 

*  Oommunicatod  by  the  author,  being  the  substance  of  a  lecture  deli- 
vered, on  the  10th  of  April,  1869,  in  the  tibeatre  of  the  Royal  Dublin 
Society. 
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highest  interest  both  from  their  biological  and  their  geological 
relationa ;  and  many  were  new  to  science. 

One  animal  form,  of  which  about  seventj-  specimens  were 
found,  was  of  surpasBine  interest.  It  was  a  "  Crinoid  " — a 
stalked  starfish,  with  a  delicate  thread-Uke  atom  three  or  foar 
inches  long,  and  a  head  „    . 

at  fiist  sight  very  closely 
resembling  that  of  the 
pentacrinoid  larral  stage 
of  a  feather-atar  which  is 
common  in  deep  water  oflf 
the  Norwegian  coast.  A 
careful  examination,  how- 
ever, showed  that  the 
crinoid  was  mature,  and 
that  it  belonged  to  a  to- 
tally distinct  family  of  the 
order,  hitherto  only  known 
fossil,  and  supposed  to  be 
almost  entirely  confined  to 
the  Mesozoic  series  of 
beds.  This  family  is  called 
the  Apiocrinidte,  from  the 
characteristic  genus  Apto- 
m'niM,  of  which  the  spe- 
cies best  known  in  mis 
countiT  is  the  "  pear- 
encrinite,"  which  was  got 
in  great  abundance  in  a 
bed  of  Glreat  Oolite  ex- 
posed in  catting  the  tun- 
nel trough  Box  Hill. 
The  group  seems  to  have 
attained  its  maximum 
diuing  the  period  of  the 
deposition  of  the  oolitic 
beds  in  the  European 
area.  It  is  not  repre- 
sented in  the  earlier  for-  „,-  ,  - ,  .  ,„  , 
mations;  but  we  find  ^Wnm«  fo/^^  s^). 
handsome  well-developed  <^°'"  *™^  **"*  °'''™'  "">•) 
species  belonging  to  aeveral  genera  in  the  Juraaaic  beds  on 
the  Contment.  In  the  lower  beds  of  the  chalk  there  are  two 
or  three  somewhat  obscure  forms ;  while  in  the  white  chalk 
the  family,  so  far  as  we  know,  is  represented  by  a  single  species 
of  a  single  genus,  Bowgueticrinm  elltpticus,  m  which  the  head 
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and  arms  are  greatly  reduced  in  size^and  developmenty  die 
stem  is  much  branched,  and  its  joints  are  indefinitely  and 
irregularly  multiplied,  which  shows,  in  fact,  aU  those  pecu- 
liarities which  we  are  accustomed  to  associate  with  compara- 
tive degradation  in  the  animal  scale.  In  the  Tertiary  forma- 
tions there  are  only  some  obscure  traces  of  one  or  two  small 
forms  of  the  group.  Rhizocrinus  Iqfotensis  of  Sars  stands 
in  nearly  the  same  relation  to  the  Bourgueticrtnus  of  the 
English  Chalk  as  Bouraueticrinua  to  the  Apiocrinites  and 
MiUericrinites  of  the  Oolite.  It  is  much  smaller ;  the  stem 
is  even  larger  in  proportion  to  the  cup  and  special  organs 
of  nutrition ;  and  here  alone  among  known  Crinoids  we  meet 
with  a  character  which  would  indicate  marked  degradation — 
an  irregularity  in  the  number  of  the  arms,  of  which  there  are 
sometimes  four,  sometimes  five,  and  sometimes  even  six.  It 
looks  like  a  Bourgueticrinus  which  had  been  going  to  the  had 
for  a  million  of  ages,  and  was  somehow  getting  worsted  in  the 
"  struggle  for  life." 

RMzocrinw,  seems  to  be  very  generally  distributed:  Dr. 
Carpenter  and  I  dredged  it  last  summer  off  the  north  of  Scot- 
land;  and  about  the  same  time  Count  Fourtales,  who  was 
investigating  the  opposite  border  of  the  Gulf-stream  in  con- 
nexion with  the  American  Coast  Survey,  found  it  off  the  reefe 
of  Florida. 

Two  living  stalked  Crinoids  are  well  known  as  inhabiting 
deep  water  in  the  sea  of  the  Antilles,  and  apparently  some 
other  localities  in  the  Indian  and  Australian  seas ;  but  they 
belong  to  a  parallel  family,  which  has  come  down  continuously, 
usually  represented  by  only  a  few  species,  from  the  period  of 
the  deposition  of  the  English  Lias.  The  remarkable  point  is 
the  discovery  of  a  representative,  living  at  great  depths  in 
modem  seas,  of  a  family  which  had  dwindled  away  and  appa- 
rently become  almost  extinct  before  the  formation  of  the  older 
Tertiaries.  No  discovery  in  natural  science  so  suggestive  as 
that  of  the  younger  Sars  had  been  made  for  many  long  years ; 
it  set  many  of  us  pondering  on  the  distribution  and  conditions 
of  life  in  the  depths  of  the  sea. 

The  questions  involved  are  very  complicated.  The. late 
Prof.  Edward  Forbes  was  the  great  authority  on  the  distribu- 
tion of  marine  life ;  he  and  his  friend  the  late  Dr.  Robert  Ball 
initiated  the  use  of  the  dredge;  and  Forbes  defined  certain 
zones  of  depth  which  he  held  to  be  inhabited  by  special  and 
characteristic  groups  of  animals.  The  last  of  .these  was  the 
abyssal  or  deeprsea  zone ;  and  he  supposed  that  in  this  zone, 
which  extended  downwards  from  the  100-fathom  line,  life 
gradually  became  more  and  more  scarce,  till,  at  a  depth  of 
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about  300  fathoms,  it  altogether  ceased.  Forbes's  experience 
was  much  wider  than  that  of  anj  other  naturalist  of  his  time ; 
the  practical  difficulties  in  the  way  of  testing  his  conclusions 
were  great,  and  th^  were  accepted  generally  by  naturalists 
without  question.  There  was,  besides,  a  popular  impression 
that  the  conditions  a  mile  beneath  the  surface  of  the  sea  must 
be  so  very  peculiar  as  to  make  it  difficult  to  conceive  that  ani- 
mals, more  or  less  nearly  related  to  forms  inhabiting  the  upper 
world,  could  exist  there ;  accordingly  no  attempt  was  macie  to 
dredge  at  great  depths,  except  on  the  Scandinavian  coast; 
and  the  results  of  the  scattered  observations  made  there  have 
only  appeared  within  the  last  few  years.  Except  in  one  or 
two  cases  which  never  became  very  generally  known,  all  the 
few  creatures  which  came  up  to  protest  against  Forbes's  theory 
came*  clinging  to  sounding-lines,  and  were  valueless  for  abso- 
lute proof,  as  their  mode  of  capture  constantly  involved  the 
question,  which  at  that  time  we  were  unable  to  answer,  whe- 
ther there  might  not  be  pelagic  forms  of  the  groups  to  which 
they  belonged. 

In  the  year  1860,  H.M.S. '  Bulldog '  sounded  over  the  At- 
lantic plateau ;  and  shortly  after  her  return,  Dr.  Wallich,  the 
surgeon-naturalist  who  accompanied  her,  published  a  warm 
and  able  defence  of  the  bottom  of  the  sea  as  an  inhabited  re- 
gion. The  evidence  of  the  existence  of  highly  orj^anized 
lorms  at  great  depths  was  not  even  yet,  however,  quite  con- 
clusive, as  it  still  depended  on  starfishes  clinging  to  lead-lines; 
and  although,  &om  want  of  data,  the  subject  was  little  dis- 
cussed, the  feeling  of  naturalists  seemed  still  to  be  in  favour 
of  Forbes's  "  zero  of  animal  life." 

The  Cruise  of  the  *  Lightning.^ — ^About  the  time  of  Sars's 
explorations  in  Lofoden^  my  friend  Dr.  Carpenter  and  I 
were  engaged  in  some  mvestigations  which  made  the  dis- 
covery of  Rhizocrinus  especially  interesting  to  us ;  and  we 
talked  over,  again  and  again,  the  curious  (j^uestions,  both 
geological  and  biological,  which  Sars's  dredgmgs  suggested. 
We  finally  arranged  that  I  should  write  a  letter  to  Dr.  Car- 
penter, who  was  then  Vice-President  of  the  Royal  Society, 
sketching  out  what  I  conceived  to  be  a  promising  line  of 
inquiry,  indicating  generally  the  results  which  I  anticipated, 
and  urging  him  to  endeavour  to  induce  the  Council  of  the 
Royal  Dociety  to  apply  to  the  Admiralty  for  a  vessel  fitted 
with  dredging-gear,  that,  amon^  other  questions,  the  question 
of  deep-sea  Rfe  might,  if  possible,  be  settled  definitely,  by 
bringing  up  a  quantity  of  tne  bottom,  with  its  inhabitants,  if 
there  were  any,  along  with  it.  The  Council  of  the  Royal 
Society  acceded  to  Dr,  Carpenter's  request;  and  the  Admiralty 
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most  liberally  placed  the  suryejing  giinboat  ^  Lightning '  at 
Aeir  disposal,  under  the  able  and  genial  command  of  Staff 
Commander  Maj.  On  the  11th  of  Augnst  last.  Dr.  Carpenter 
and  I  left  Stomowaj,  and  steamed  northwards  towards  the 
Faroe  Islands.  We  had  shocking  weather;  indeed  during 
the  whole  of  the  cruise,  which  lasted  nearly  six  weeks,  we 
could  onlj  use  the  dredge  on  nine  days,  and  only  on  four  in 
deep  water.  We  dredged  a  little  on  the  Faroe  banks,  with 
small  results,  and  on  the  17th  of  August  we  reached  Thors- 
haven, 'the  capital  of  the  Faroe  Islands.  We  spent  several 
days  exploring  the  Qords  of  that  hospitable  but  hazy  land, 
wnere  it  seems  never  to  be  afternoon,  but  always  grey  misty 
morning  or  night.  On  the  26th  we  len  Thorshaven,  and  were 
driven  by  dirty  weather  to  the  south-eastward.  This  was 
perhaps  fortunate ;  for  it  forced  us  to  examine  more  carefully 
than  we  might  otherwise  have  done  the  ^^  cold  area,"  to  be 
mentioned  hereafter,  where  the  bottom  was  of  stones  and  coarse 
sand,  where  the  thermometer  registered  a  minimum  of  32^  F., 
and  where  the  fauna  consisted  of  a  meagre  sprinkling  of  boreal 
and  arctic  forms.  On  the  4th  of  September  we  oredged  in 
530  fathoms,  the  thermometers  registering  a  minimum  of 
470.5  {"  2aA  brought  up  a  mass  of  fine,  grey,  slimy  mud, 
technically  called  "  ooze,  but  which  I  shall  now  call  "chalk- 
mud."  We  traced  the  area  having  this  high  temperature, 
which  we  may  call  the  "  gulf-stream  area,"  southwards  and 
westwards,  in  a  line  between  the  plateau  of  the  Faroes  and 
the  north  coast  of  Scotland ;  and  Dr.  Carpenter  afterwards  fol- 
lowed it  as  far  north  as  lat.  61^.  It  is  to  this  area  and  its 
geological  and  biological  relations  that  I  wish  specially  to 
[irect  your  attention. 

Chmk-mud  and  Chalk. — During  the  last  twenty  or  thirty 
years,  very  great  improvements  have  been  made  in  sounding- 
apparatus,  so  that  depths  can  now,  as  a  general  rule,  be  ascer- 
tamed  with  a  tolerable  amount  of  precision.  By  two  or  three 
very  ingenious  contrivances,  cupfuls  or  little  bucketftds  of  the 
bottom  may  be  brought  up  by  the  aoundin^-line :  one  of  these, 
contrived  by  Lieut.  Fitzgerald.  R.N.,  which  we  used  in  the 
*  Lightning,'  is  exceedingly  clever ;  I  never  knew  it  to  fail. 
The  layinff  of  the  cable  directed  special  attention  to  the  sound- 
ing of  the  i^orth  Atlantic;  and  in  1857  Capt.  Dayman,  and  in 
1860  Sir  Leopold  M'Clintock  accompanied  by  Dr.  Wallich,  and 
afterwards  several  others,  sounded  the  area,  and  brought  home 
what  specimens  of  the  bottom  they  could  procure.  The  result 
of  the  sounding  was  the  definition  of  the  great  telegraph  pla- 
teau, stretching  from  Valentia  nearly  to  Newfounmand,  with 
an  average  depth  of  2000  fathoms,  with  greatly  deeper  depths 
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extending  southwards  towards  the  Azores.  The  result  of  the 
examination  of  the  soundings  was  that  the  bottom  in  all  cases 
consisted  of  a  fine  calcareous  mud^  of  countless  myriads  of  the 
shells  of  a  Bhizopod^  Olobtgerinoy  and  of  some  very  peculiar 
bodies,  which  have  been  called  Uoccoliths  and  Coccospheres. 
In  the  meantime,  naturalists  were  examining  the  microscopic 
stracture  of  the  white  chalk ;  and  thej  found  it  to  consist  of 
fine  calcareous  particles,  OIobtfferincB  and  other  Foraminifera, 
and  Coccoliths  and  Coccospheres.  The  structure  of  the  chalk 
wasj  in  fact,  identical  with  that  of  the  chalk-mud  of  the  At- 
lantic. One  might  have  thought  that  these  deep-sea  soundings 
should  have  settled  the  question  of  the  existence  of  life  in  the 
depths  of  the  ocean ;  but  thej  were  all  open  to  the  objection 
that  the  OldbtgerinoR  and  other  organisms  could  not  be  shown 
to  be  absolutely  living,  and  it  was  conceivable  that  thej  might 
have  lived  nearer  the  surface,  and  have  sunk  to  the  bottom 
after  death. 

All  over  the  ^^warm  area,"  our  dredge  brought  up  little  else 
than  the  G^fofttjrenna-mud — ^not  now,  however,  pure.  The 
dred^  brought  up  about  a  hundredweight  at  a  haul.  On  one 
occasion,  a  uttle  waj  to  the  south  of  the  Faroes,  it  brought 
up,  mixc^d  with  the  mud,  about  forty  sponges,  living,  with  the 
delicate  and  exquisitely  formed  spicules  suspended  in  the 
transparent  sarcode.  Most  of  these  sponges  nad  long  and 
venerable  beards  of  flint,  spreading  in  all  directions  through 
the  chalk-mud.  These  beards  brought  up,  entangled  in  them, 
small  clams,  starfishes,  and  minute  crustaceans:  and  among 
the  mud  were  scattered  the  shells  of  the  beautiml  and  well- 
known  Pteropods  of  the  Gulf-stream. 

There  can  be  no  doubt  whatever,  indeed  it  is  admitted  by 
all  microscopists,  that  chalk  is  now  being  formed  in  the  depths 
of  the  Atlantic ;  but  an  idea  which  suggested  itself  to  us  even 
before  we  proposed  our  cruise  has  now  ripened  into  a  convic- 
tion, that  it  is  not  only  chalk  which  is  teing  formed,  but  the 
Chalk — the  chalk  of  the  Cretaceous  period.  There  is  one 
abyss  in  the  Atlantic  in  which  the  Himalaya  Mountains  might 
lie  with  the  waves  rolling  over  them  unbroken ;  and  there  is 
no  direct  evidence  that  oscillations  have  taken  nlace  in  the 
north  of  Europe  or  in  North  America  since  the  aeposition  of 
the  earlier  Tertiaries^  beyond  1500  feet ;  in  fact  there  is  a 
very  strong  presumption  that  the  main  features  of  the  contour 
of  the  crust  of  the  earth  have  altered  but  little  since  the  com- 
mencement of  the  Mesozoic  period,  and  that  the  great  depres* 
sions,  the  Atlantic,  the  Pacific,  and  the  Antarctic  Oceans,  are 
due  to  causes  which  acted  even  before  that  very  remote  epoch. 
There  have  been  constant  minor  oscillations ;  but  the  beds 
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formed  daring  the  periods  of  depression,  and  now  exposed  hy 
an  npheaval  of  this  minor  character,  are  all  comparatively 
local  and  shallow-water  beds,  as  shown  by  the  nature  and 
the  richness  of  their  faunae.  To  put  this  m  another  form : 
there  is  no  reajson  to  suppose  that  either  the  physical  or  the 
biological  conditions  of  two-thirds  of  the  ocean  have  been 
affected  by  the  oscillations  which  produced  the  varying  distri* 
bution  of  the  sea  and  land  and  the  local  modifications  and 
migrations  of  faunas  during  the  Tertiary  period.  No  doubt 
the  temperature  of  the  different  portions  of  the  deep  sea  has 
altered  again  and  again,  owing  to  geographical  changes  in- 
fluencing the  distribution  of  the  minor  currents  and  the  branches 
of  the  great  currents ;  and  it  is  to  the  accumulation  of  these 
slight  changes  through  countless  ages  that  we  must  look  as 
the  cause  of  the  gradual  modification  of  the  fauna  of  the  chalk, 
of  the  extinction  of  some  animal  groups,  and  the  greater  deve- 
lopment of  others.  A  bit  of  the  edge  of  the  Cretaceous  forma- 
tion has  been  tilted  up,  to  form  the  white  cliffs  of  Albion  and 
the  chalk-beds  of  France ;  but  the  great  mass  of  the  formation 
maintains  nearly  the  same  character,  and  is  now  entombing 
the  same  group  of  organisms,  among  the  Philippines,  off  the 
coast  of  Spain,  in  the  seas  of  Japan,  near  the  coast  of  Massa- 
chusetts, off  the  Faroes,  and  to  the  extreme  Lofoden  Islands. 
I  imagine  that  this  is  one  of  the  great  form(itian8----Gn&  of  the 
comer-stones  in  the  building  of  the  earth,  formed  slowly  in 
vast  areas  of  subsidence,  which  will  only  make  its  appearance 
in  mass  along  with  a  complete  change  in  the  distnbution  of 
land  and  sea,  and  which  may  be  expected  in  some  places  to 
resist  denudation,  and  to  stand  like  the  mountain-limestone, 
as  one  of  the  odd  pages  of  a  future  geological  record.  Some 
great  peculiarities  m  the  distribution  of  the  Miocene  land  flora 
have  led  to  the  idea  that  one  of  these  minor  oscillations  may 
have  depressed  the  '^  telegraph  plateau  "  during  later  Tertiary 
times.  It  may  be  so,  though  I  think  the  evidence  is  very 
unsatisfactory ;  but  it  is  by  no  means  necessary  that  every 
part  of  the  present  cretaceous  basin  should  have  been  sea 
throughout ;  whenever  it  was  sea,  however,  it  was  continuous 
in  space  with  a  sea  which  had  been  continuous  in  time  (pro- 
babty,  at  all  events,  from  the  commencement  of  the  Jurassic 
period),  and  was  peopled  from  that  sea.  K  these  views  prove 
correct,  the^  must  modify  considerably  our  interpretation  of 
geological  history. 

Chcdk-Jltnts. — There  is  one  point  in  the  structure  and  com- 
position of  the  white  chalk  which  distinguishes  it,  in  the  most 
marked  way,  from  the  modem  deposits  of  the  Atlantic.  Modem 
soundings  and  dredgings  from  all  depths  are  full  of  delicate  sill- 
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ceons  organisms  of  the  most  varied  and  beautiful  forms — shields 
of  diatoms,  spicules  of  sponges,  and  the  wonderful  netted  skele- 
tons of  the  Polycystina.   Tne  soft  calcareous  mud  is  the  home 
of  multitudes  of  exquisitely  formed  glassy  and  other  siliceous 
sponges ;  the  chalk,  on  the  other  hand,  maybe  said  to  contain 
no  disseminated  silica  whatever.     When  chalk  is  dissolved  in 
acid,  a  few  grains  or  crystalline  fragments  of  silica  remain ; 
but  these  are  apparently  all  of  inorganic  origin — ^fragments  of 
mineral  matter.     Instead,  however,  of  disseminated  siliceous 
organisms,  we  have,  in  tne  chalk,  bands  and  lines  of  flints — 
lumps  of  amorphous  silica,  which  seem  to  have  filled  up  and 
taken  the  shape  of  any  cavities  already  existing  in  the  beds. 
Many  of  these  flints  are  apparently  quite  shapeless ;  but  many 
of  them  (such  as  the  so-called  ^^  paramoudras  "  of  the  Antrim 
chalk)  have  more  or  less  distinctly  the  form  of  large  cup-like 
sponges.     Often'  the  shell  of  a  sea-urchin  forms  the  mould  of 
a  flint,  which  fills  it  entirely,  reproducing  in  relief  on  its  ex- 
ternal surface  every  suture  and  perforation  of  the  inner  surface 
of  the  shell.     The  conclusion  seems  to  be  irresistible,  that  in 
some  way  which  we  do  not  as  yet  thoroughly  understand,  but 
to  which  some  late  observations  of  the  Master  of  the  Mint 
seem  to  promise  a  clue,  the  organic  silica,  if  I  may  use  the 
expression,  is  dissolved  out  of  the  calcareous  matrix ;  the  so- 
lution percolates  into  and  through  the  cavities,  the  water  being 
gradually  drained  from  the  silica,  which  is  in  the  colloid  state, 
by  the  walls  of  the  cavities  acting  as  porous  media,  till,  on  the 
water  being  nearly  or  entirely  removed,  the  silica  "  sets  "  into 
flint.     In  the  white  chalk  of  England  there  is  an  exceedingly 
beautiful  group  of  fossils,  called  Ventriculites,  which  have 
greatly  puzzled  palaeontologists.    They  have  usually  the  form 
of  graceful  vases,  tubes,  or  funnels,  vanously  ridged  or  grooved 
or  otherwise  ornamented  on  the  surface,  frequently  expanded 
above  into  a  cup-like  lip,  and  continued  below  into  a  bundle 
of  fibrous  roots.    The  minute  structure  of  these  bodies  shows 
an  extremely  delicate  tracery  of  fine  tubes,  sometimes  empty, 
sometimes  filled  with  loose  calcareous  matter  dyed  with  per- 
oxide of  iron.     We  have  been  in  the  habit  of  regarding  the 
Ventriculites  as  an  extinct  group,  specially  characteristic  of  the 
chalk;  but),  after  examining  several  species,   and  studpng 
carefully  Mr,  Toulmin  Smith's  excellent  observations  on  their 
structure,  I  now  thoroughly  believe  that  i:hey  were  siliceous 
sponges,  nearly  aUied  to,  if  not  identical  with,  the  recent 
order  Pobifeba  vitrea,  and  that  the  silica  of  their  spicules 
was  removed,  and  went  to  add  to  the  jelly-Uke  material  of  the 
flints,  leaving  the  moulds  only  in  the  chalk.   Ventriculites  are 
not  extremely  common  in  the  white  chalk,  nor  are  they  very 
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large ;  and,  so  far  from  being  extisct,  my  belief  is  that  the 
groap  has  attained  probably  a  much  highet  development  in 
our  times — that  while  the  pear-e»crinit«8  have  bewi  losing 
ground,  the  Ventriculites  have  been  gaining  it.  One  haul  of 
our  dredge  in  the  soft,  warm,  oozy  chalk-mud  off  the  north  of 
Scotland     brought  p-    » 

up  from  a  depth  of  *'   *    

500  fatlioma  up- 
wards of  forty  spe- 
cimens of  vitreoQS 
Songes.  Many  of 
ese  were  new  to 
science,  and  some  ^ 
of  them  resembled 
closely  the  beautiful 
Venus's  Flower- 
basket  of  the  Phi- 
lippines, while 
among  them  were 
probably  two  spe- 
cies of  Hyalonema, 
the  strange  gUss- 
tope  sponge  of  Ja- 
pan. Four  speci- 
mens of  this  won- 
derfiil  new  form  of 


sponge, 
which  I  exhibit  (see 
woodcut,  fig.  2)  ,were 
brought  up  in  this 
haul.  They  were 
loaded    with    their 

flairy  sarcode,  and 
Eld  evidently  been 
buried  in  the  ooze 
nearly  to  the  lip. 
When  one  looks  at 
the  exquisite  sym- 
metry of  these  or-  SoUenia  CatpeiOen  (Wy.  T.). 
ganisms,  one  almost  (H«lf  the  natiunl  hm.) 
wonders  at  the  reck- 

lessneas  of  beauty  which  produces  such  stmcttues  to  live  and 
die,  for  ever  invisible,  in  the  mud  and  darkness  of  the  abysses 
of  tlie  sea.  I  dedicate  with  great  pleasure,  the  new  genus 
to  which  this  sponge  must  be  referred  to  our  kind  and  hospi- 
table friend,  His  Excellency  M.  Holten,  the  Governor  of  the 
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Faroe  Islands,  who  showed  the  greatest  interest  in  the  success 
of  our  expedition,  and  on  the  verge  of  whose  dominions  it  was 
found.  I  dedicate  the  species  to  my  distinguished  colleague, 
Dr.  Carpenter.  The  mud  was  entirely  fOled  with  the  delicate 
siliceous  root-fibres  of  the  vitreous  sponees,  binding  it  toge- 
ther, and  traversing  it  in  all  directions,  like  hairs  in  mortar. 
This  mud  was  actually  alive ;  it  stuck  together  in  lumps,  as  if 
there  were  white  of  egg  mixed  with  it ;  and  the  glairy  mass 
proved,  under  the  microscope,  to  be  living  sarcode.  Prof. 
Huxley  regards  this  as  a  distinct  creature,  and  calls  it  ^^  Ba- 
thybius."  I  think  this  requires  confirmation.  Every  fibre 
and  spicule  of  each  sponge  has  its  own  special  sheath  of  sar- 
code: and  the  glairy  matter  in  the  mud  may,  I  think,  be 
simply  a  sort  of  diffused  mycelium  of  the  different  distinct 
sponges.  This  view  accords  well,  I  believe,  with  the  mode  of 
nutrition  of  the  sponges. 

The  Conditions  of  the  Depths. — Preseure. — ^The  conditions 
which  might  be  expected  to  affect  animal  life  at  great 
depths  in  the  ocean  are  pressure,  temperature,  and  the  ab- 
sence of  light,  involving,  apparently  the  absence  of  vegetable 
food.  The  conditions  of  pressure  axe  certainly  verv  pecu- 
liar. A  man  at  the  depth  of  a  mile  would  bear  upon  his  Dody 
a  weight  equal  to  about  ten  ordinary  goods  trains,  engines 
and  all,  loaded  with  pig  iron.  We  are  apt  to  forget,  however, 
that  water  is  nearly  incompressible,  and  that  therefore  the  sea- 
water  at  the  depth  of  a  mile  has  scarcely  an  appreciably  greater 
density  than  it  has  at  the  surface.  At  the  depth  of  a  mile, 
under  a  pressure  of  159  atmospheres,  sea-water,  according  to 
the  formula  given  by  Jamin,  is  compressed  by  the  t4t.oi  its 
volume,  and  at  twenty  miles,  supposing  the  law  of  tiie  com- 
pressibility of  water  to  continue  the  same,  by  only  \  of  its 
volume ;  that  is  to  say,  the  volume  at  that  depth  will  be  still 
J  of  the  volume  of  the  same  weight  of  water  at  the  surface. 
Substances,  also,  permeated  and  uniformly  supported  within 
and  without  by  the  water,  are,  so  far  as  their  physical  condi- 
tions, freedom  of  motion,  &c.,  are  concerned,  in  no  way  affected 
by  the  pressure.  We  sometimes  rise  in  the  morning  and  find, 
firom  a  fall  of  an  inch  in  the  barometer,  that  we  nave  been 
gradually  and  quietly  relieved  during  the  night  of  half  a  ton 
weight ;  yet  we  feel  it  only  by  a  slight  lassitude,  from  its  re- 
quiring rather  more  muscular  exertion  to  move  our  bodies  in 
the  rarer  medium.  There  is  no  reason  to  believe  that  water 
contains  less  air  at  great  depths  than  at  the  surface ;  it  is  even 
possible,  owing  to  the  great  compressibility  of  air,  that  it  may 
contain  more.  As  the  increase  m  the  density  of  the  water  at 
the  depths  at  which  we  dredged  was  scarcely  perceptible,  we 
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fonnd  no  inconvenience  at  all  from  the  pressure,  except  in  one 

f)articiilar.  The  strong  tarred  hemp  rope  which  we  used  be- 
onged  to  the  upper  world^  and.  like  aU  such  terrestrial  fabrics, 
it  contained  a  large  quantity  of  air.  Down  in  the  depths  every 
particle  of  the  air  was  squeezed  out,  and  the  fibres  of  the  hemp 
and  the  tar  were  crushed  together,  so  that  the  rope  looked  and 
cut  almost  like  a  stick  of  Bquorice.  I  fear  the  rope  became 
rather  brittle ;  for  it  snapped  once  or  twice  without  apparent 
cause,  and  we  lost  our  dredges.  This  may  turn  out  to  be  a 
serious  difficulty  in  the  way  of  dredging  in  much  greater 
depths. 

Temperature. — There  has  been  up  to  the  present  time  a 
strange  misconception  as  to  the  temperature  of  the  ocean — a 
misconception  all  the  more  singular  as  it  is  a  point  easy  of 
approximate  determination,  and  to  which  a  good  deal  of  at- 
tention has  been  directed.  In  all  the  leading  text-books  on 
physical  geography  we  have  the  reiterated  statement  that  at 
a  certain  aeptii  the  ocean  has  a  uniform  temperature  of  39^  F., 
that  the  ocean  is,  therefore,  divided  into  three  regions,  bounded 
by  the  two  isotherms  of  39°  F.,  that  north  and  south  of  these 
lines  the  mean  temperature  of  me  surface  is  lower  than  that  of 
the  depths,  while  in  the  zone  between  them  it  is  higher.  Had 
the  sea  been  fresh,  it  would  have  been  perfectly  mtelligible 
that  the  water  beyond  the  influence  of  currents  and  of  direct 
solar  heat  should  have  maintained  the  temperature  of  its  point 
of  greatest  density :  but  it  has  long  been  well  known,  from 
the  experiments  of  M.  Despretz  and  others,  that  sea-water 
contracts  steadily  down  to  its  freezing-point,  which  is  about 
28°  F.  when  agitated,  and  as  low  as  25°  F.  when  perfectly 
stilL 

Though  I  had  often  wondered  what  could  be  the  cause,  I 
believed  in  this  permanent  temperature  of  the  sea  thoroughly, 
and  even  suggested  the  particular  course  for  our  cruise,  because 
it  nearly  coincided  with  the  isotherm  of  40°  F.,  expecting  that 
we  should  be  able,  within  a  few  hundred  feet  of  the  surface, 
to  eliminate  the  question  of  heat  entirely  from  our  calculations. 
To  our  very  great  surprise,  the  thermometers,  two  of  which 
were  sent  down  on  the  lead-line,  the  day  after  we  left  Stomo- 
way,  to  a  depth  of  500  fathoms,  registered  a  minimum  tem- 
perature of  49°,  ten  degrees  above  the  "  permanent  point."  We 
were  at  first  inclined  to  mistrust  the  observation ;  but  we  took 
the  same  temperature  at  nearly  the  same  spot  on  our  return, 
when  we  were  quite  prepared  to  recognize  it  as  the  almost 
constant  temperature  of  the  warm  or  Gulf-stream  area  of  the 
region.  Some  days  later,  on  leaving  Thorshaven  and  pro- 
ceeding south-eastwards,  we  sounded  and  took  temperatures 
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with  three  registering  thermometers,  in  510  fathoms,  in  lat. 
60^45'  N*  and  long.  4°  19'  W.,  when  the  three  thermometers, 
which  were  within  abont  2^  of  one  another,  gave  a  mean  result 
of  32^*2,  aknost  exactly  the  freezing-point  of  fresh  water,  and 
more  than  7°  bdow  the  ^'  permanent  point."  Many  subsequent 
observations  enabled  us  to  determine  that  a  cola  area,  where 
the  thermometer  ranged  about  32^  F. ,  at  a  depth  of  from  400 
to  500  fathoms,  extended  between  Lat.  60^  and  61^  N.,  and 
long.  4®  30'  and  7**  30^  W.,  and  that  an  area  stretched  north- 
westward, westward,  and  south-westward  of  this  cold  area,  in 
which  the  thermometer,  to  the  depth  of  650  fathoms,  was  very 
permanent  at  47'°5  to  49**  F.  This  is  an  unexpected  result, 
but  it  is  undoubtedly  in  the  main  correct.  Tne  soundings 
were  made  with  the  greatest  care  and  with  the  best  instru- 
ments, and  seyeral  thermometers  by  different  makers  were 
employed  on  every  occasion,  every  precaution  being  taken  to 
avoid  error. 

Since  the  Gulf-stream,  to  which  we  attribute  the  warmth  of 
the  warm  area,  appears  to  affect  the  temperature  of  the  sea  to 
the  very  bottom,  it  is  easy  enough  to  conceive  that  the  tem- 
perature may  be  permanent  over  a  considerable  region  at  49°; 
but  it  is  not  so  evident  why  the  temperature  of  the  cold  area 
should  remain  permanently  two  or  three  degrees  above  the 
freezing-point  of  salt  water.  Experiments  are  yet  wanting  to 
determme  the  influence  of  great  pressure  upon  the  freezing- 
point  of  water ;  but  it  is  possible  that  the  freezing-point  may 
be  the  actual  limit,  and  that  the  Sixes  thermometers,  which 
have  large  bulbs,  register  a  degree  or  two  too  high,  under  the 
enormous  pressure  of  100  atmospheres.  If  this  be  the  case, 
the  condition  of  things  must  be  very  peculiar.  Minute  spi- 
cules of  light  fresh  ice  must  be  continually  forming,  and  rush- 
ing upwards  to  be  melted  in  the  first  shell  of  water  whose 
temperature  is  above  the  freezing-point.  The  animal  inhabi- 
tants must  live  in  perpetual  winter — a  winter  not  more  severe, 
however,  than  that  which  is  bravely  borne  by  the  myriads  of 
Limacinas  and  Clios  which  sport  in  every  crack  in  the  ice- 
fields of  the  Arctic  Sea. 

Nutrition. — The  question  of  the  mode  of  nutrition  and  life 
of  animals  at  these  great  depths  is  a  very  singular  one.  The 
practical  distinction  between  plants  and  animals  is  that  plants 
prepare  the  food  of  animals  by  decomposing  certain  inorganic 
substances  which  animals  cannot  use  as  food,  and  recombming 
their  elements  into  organic  compounds  upon  which  animals 
can  feed.  This  process,  however,  is  constantly  effected  under 
the  influence  of  light ;  there  is  little  or  no  light  in  the  depths, 
and  naturally  there  are  no  plants.  But  the  bottom  of  the  sea 
is  a  mass  of  animal  life;   on  what  do  these  animals  feed? 
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The  answer  seems  to  be  sufficiently  simple:  nearly  all  the 
animals  (practically  all  the  animals,  for  the  small  nnmber  of 
higher  forms  feed  upon  these)  belong  to  one  subkingdom,  the 
Protozoa^  whose  distinctive  character  is  that  they  have  no 
special  organs  of  nutrition,  but  that  they  absorb  nourishment 
through  the  whole  surface  of  their  jelly-like  bodies.  Most  of 
these  animals  secrete  exquisitely  formed  skeletons,  sometimes 
of  lime,  sometimes  of  silica.  Tiiere  is  no  doubt  that  they  ex- 
tract both  of  these  substances  from  the  sea-water,  although 
silica  often  exists  there  in  quantity  so  small  as  to  elude  detec- 
tion by  chemical  tests.  All  sear-water  contains  a  certain  quan- 
tity of  organic  matter  in  solution.  Its  sources  are  obyious. 
AU  rivers  contain  a  large  quantity ;  every  shore  is  surrounded 
by  a  fringe  which  avera^  about  a  mile  in  width  of  olive  and 
red  sea-weeds :  in  the  middle  of  the  Atlantic  there  is  a  marine 
meadow,  the  Sargasso  Sea.  extending  over  three  millions  of 
square  miles ;  the  sea  is  frill  of  animals  which  are  constantly 
dying  and  decaying ;  and  the  water  of  the  Gulf-stream  espe- 
cially courses  round  coasts  where  the  supplv  of  organic  matter 
is  enormous.  It  is  therefore  quite  intelligible  that  a  world  of 
animals  should  live  in  these  dark  abysses ;  but  it  is  a  neces- 
sary condition  that  they  should  chiefly  belong  to  a  class  capa- 
ble of  being  supported  by  absorption,  through  the  surface,  of 
matter  in  solution,  developing  but  little  heat,  and  incurring  a 
very  small  amount  of  waste  by  any  manifestation  of  vital  ac- 
tivity. According  to  this  view,  it  seems  highly  probable  that 
at  all  periods  of  the  earth's  history  some  form  of  the  Protozoa, 
Rhizopods,  Sponges,  or  both,  predominated  greatly  over  all 
other  forms  of  animal  life  in  the  depths  of  the  warmer  regions 
of  the  sea — ^whether  spreading,  compact,  and  reef-like,  as  the 
Laurentian  and  Palaeozoic  Eozoouj  or  in  the  form  of  myriads 
of  separate  organisms,  as  the  Ohbtgennce  and  Yentricuhtes  of 
the  chalk.  The  Bhizopods,  like  the  Corals  of  a  shallower 
zone,  form  huge  accumulations  of  carbonate  of  lime ;  and  it  is 
probably  to  their  agency  that  we  must  refer  most  of  those 
great  bands  of  limestone  which  have  resisted  time  and  change, 
and  which  come  in  here  and  there  with  their  rich  imbed^ 
lettering,  to  mark,  like  milestones,  the  progress  of  the  passing 
ages. 

XIV. — Observations  on  the  Calamites  and  AsterophyUiies. 

By  M.  Grand'Eury*. 

Calamites, — The  Calamites^  were  regarded   by  the  older 
naturalists  as  reeds,  and  owed' their  name  to  that  supposition, 

*  Translated  by  W.  S.  Dallas,  F.L.S.,  from  the  'Comptes  Rendus 
March  22, 1809,  tome  Ixviii.  pp.  705-709. 
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M.  Brongniaxt  was  one  of  the  fiist  to  approximate  them  to  the 
EquisetacesB,  guided  by  the  analogy  ot  their  most  important 
external  characters. 

Dr.  Petzholdt,  and  subsequently  M.  Bichter,  thought  that 
decisive  evidence  in  favour  of  this  approximation  was  to  be 
found  in  the  internal  structure  of  these  stems ;  but  the  differ- 
ences in  their  observations  still  left  doubts  on  the  subject,  and 
the  question  thus  remained  enveloped  in  much  obscurity. 

The  investigation  that  I  have  made  of  upright  Calamites, 
which  are  very  common  in  the  Coal-measures  of  the  Loire, 
willy  I  think,  enable  me  to  answer  it  in  a  satisfactory  manner, 
and  to  give  a  more  complete  definition  of  the  Calamites* 

In  the  first  place,  the  frequent  presence  of  more  Or  less 
complete  septa  at  the  joints  is  a  perfect  proof  that  these  stems 
were  fistular. 

Again,  in  nearly  all  of  them  we  find,  generally  surrounding 
the  nucleus,  a  sort  of  internal  epidermis,  of  cellular  nature, 
which  is  smooth  or  sometimes  marked  on  the  outside  by  lines 

Srojecting  opposite  to  the  inner  crests  of  the  bark.  This  epi- 
ermis,  whicn  was  also  found  by  Dr.  Fetzholdt  in  Calamites, 
cannot  have  detached  itself  here  from  the  inner  surface  of  the 
coaly  {JwuilliJUe)  envelope,  of  which  it  does  not  possess 
the  form,  and  from  which  it  is  naturally  separated,  when  it 
seems  to  have  retained  its  relative  position,  by  from  half  to 
two  millimetres.  Moreover  it  is  connected  with  the  septa,  and 
forms  with  them  one  and  the  same  system,  which  seems  to 
unite  with  the  bark,  where  it  is  contracted  at  the  level  of  the 
articulations,  bv  a  sort  of  internal  denticulations.  There  is 
also,  between  tne  coaly  envelope  and  the  inner  epidermis,  a 
thin  structureless  zone,  which  has  evidently  been  occupied  by 
tissue  now  destroyed.  This  tissue,  which  must  have  been  lax 
and  perhaps  lacunar,  as  it  is  always  completely  destroyed, 
certainly  corresponds  to  the  vascular  tissue  of  the  Calamites, 
and  may  probably  have  represented  in  them  the  circle  of  lacunsB 
essential  to  the  Equiseta  (t)uval-Jouve). 

From  this  it  seems  to  me  titiat  we  may  define  the  true  Cala- 
mites as  follows : — 

Stems  articulated,  fistular,  and  septate,  of  which  the  outer  part, 
which  is  comparatively  thin,  is  formed  by  three  concentric  zones, 
namely : — 1,  an  exterior  cortical  layer,  now  converted  into  coal ; 

2,  a  thin  subjacent  zone  of  vascular  tissue,  now  invariably  destroyed; 

3,  a  sort  of  inner  lining  epidermis,  which  is  carbonified. 

Cortical  envelope  marked  interiorly  with  regular  flutings,  inte'r- 
ntpted  and  alternate  at  the  articulations.  Inner  epidermis  smooth 
or  scarcely  striated.  Vascular  cylinder  thin,  smooth  within  as 
having  been  covered  by  the  inner  epidermis,  and  adorned  on  the 
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ontside  with  ribs,  which  are  inteirapted  and  strictly  aliemste  at  the 
articnlatioiiSy  having  been  in  contact  wiili  the  cortical  envelope, 
which  has  faithfallj  preserved  its  form. 

Outer  surface  of  the  bark  more  feebly  fluted  and  articulated  than 
the  inner  snrfiace,  of  which  it  fonns  a  reflection  weakened  in  pro- 
portion to  the  thickness  of  the  bark.  Opposite  to  the  articulations 
branch-scars  are  present,  but  not  constantly;  and  there  is  no  evident 
trace  of  the  insertion  of  leaves. 

In  place  of  these  there  are  sometimes^  bnt  not  always,  some 
small  tubercular  swellings,  which,  originating,  in  the  interior, 
only  appear  distinctly  on  the  outside  when  the  bark  is  thin ; 
but  as  there  is  at  the  surface  no  scar  indicated  by  the  absence 
of  the  epidermis  and  by  vascular  passages,  and  defined  and 
bounded  by  a  precise  line,  such  as  is  seen  in  most  stems  of  the 
coal-measures,  and  also  on  account  of  their  position  at  the 
summit  of  the  ribs,  they  are  only  the  representatives  of  the 
rudimentary  teeth  of  an  aborted  sheath.  So  that  the  Oala- 
mites  were  destitute  both  of  leaves  and  sheaths. 

These  chief  features  of  oi^anization  which  the  Calamites 
possess  in  common  vrith  the  Eqatsetay  are  associated  with 
characters  of  subterranean  vegetation  likewise  so  capable  of 
identification  with  those  of  these  same  existing  plants,  that 
they  must  be  regarded  as  forming  an  extinct  genus  of  the 
family  EquisetacesB. 

Thus  having  been  able  to  follow  the  removal  of  the 
floor  of  a  coal-bed  in  which  Ccdamites  Suckovyij  Brong., 
is  very  abundant  in  an  upright  position,  I  had  the  good  for- 
tune to  see  that  vertical  stems  of  this  species  emit  at  their 
articulations  thin  running  rhizomes,  which,  after  becoming 
elongated  to  firom  0*60  to  1  metre,  swell  suddenly  and  rise  up 
as  ascending  stems — ^that  these,  again,  in  their  turn  emit  fresh 
definite  rhizomes,  but  only  from  the  elbow  which  they  form 
in  ascending,  and  so  on,  producing  a  succession  of  stems; 
which  is  not  without  analogy  to  what  we  see  in  Equisetum 
if^ariegaium.  It  is  even  probable  (but  this  I  have  not  yet  sb- 
certamed)  that  the  vertical  mother  stem  which  gives  rise  to  so 
many  suckers,  derives  its  own  origin  from  a  deep-seated  rhi- 
•zome.  If  this  were  the  case,  we  should  have,  in  these  nun^e- 
Tous  groups  of  rhizomes  springing  one  from  the  other,  as  it 
were  the  witnesses  of  an  ancient  marsh  occupied  by  a  species 
of  Calamite,  which,  just  like  Equisetum  limosumj  woula  have 
spread  over  a  great  space  of  inundated  land.  However  this 
may  be,  the  mother  stem,  the  definite  rhizomes,  and  only  the 
base  of  the  ascending  stems  are  ftimished  with  simple  or 
ramose  rootlets. 

As  regards  the  other  isolated  Calamites  of  the  fossil  forests 
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of  Saint-Etienney  in  the  casts  of  which  we  find  the  same  traces 
of  structure,  thej  are  straight,  possess  a  few  rootlets  at  the 
base,  and  appear  to  have  an  individnal  existence.  Bat  this 
individuality  is  perhaps  more  apparent  than  real;  for  their 
distribution  in  the  fossd  forests,  and  the  agglomeration  of  the 
same  stems  in  certain  places,  are  favourable  to  the  supposition 
that  they  sprang  from  slender  indefinite  rhizomes,  of  which 
nothing  has  remained  for  our  investigation. 

Lastly,  there  is  nothing,  even  to  the  approximation  of  the 
articulations  at  the  origin  of  the  stems  and  rhizomes,  that  is 
not  imitated  by  the  living  Equiseta^ 

Caiamophyllitea  and  AsterophyUitea. — Nothing  is  at  present 
settled  as  to  the  nature  of  the  stems  of  which  the  arborescent 
Asterophyllites  are  the  caducous  branches,  although  a  certain 
number  of  stems  bearing  branches  of  Asterophyllites  have 
already  been  found.  The  uncertainty  in  whicn  we  are  upon 
this  subject  is  such  that  these  branches  have  been  ascribed 
both  to  the  Calamites  belonging  to  the  group  of  vascular 
Cryptogamia  and  to  the  Galamodendra  belonging  to  the 
Gymnosperms,  their  inflorescence,  described  as  VoUcniannia^ 
being  stdl  incapable  of  solving  the  question,  because  the 
organized  dust  discovered  in  the  sacs  borne  by  some  of  them 
in  the  axils  of  their  bracteal  leaves  might  equally  well  consist 
of  spores  or  of  pollen.  However,  it  is  most  desirable  now  to 
ascertain  the  real  connexion  of  organs  which  are  invariably 
dissociated,  mutilated,  and  so  profoundly  altered. 

I  believe  I  have  sufficient  data  to  prove  that  the  greater  part 
of  the  Asterophyllites  are  not  branches  of  Calamites,  but  of 
other  stems,  which  even  depart  widely  from  them  in  their 
characters,  and  to  which  I  give  the  name  of  Cdamophyllites, 

It  would  appear  that  the  Asterophyllites  cannot  be  the 
branches  of  the  true  Calamites,  not  only  because  these  branches 
would  be  furnished  with  leaves  whilst  the  stems  are  destitute 
of  them,  which  has  nothing  absolutely  impossible  in  it,  but 
because,  besides  not  being  so  well  grooved  and  articulated, 
thOT  have  their  leaves  attached  above  the  lines  of  articulation, 
and,  what  is  far  more  significant,  their  secondary  branches 
inserted  in  the  axil  of  the  leafy  whorls,  and  not  below  them, 
as  would  be  the  case  if  they  had  the  organization  of  the  true 
Calamites. 

Moreover  all  the  branches  which  I  have  seen  issuing  from 
true  Calamites  have  exactly  all  the  essential  characters  of  the 
latter,  and  have  neither  leaves  nor  any  indications  of  having 
possessed  them.  I  have  frequently  found,  mixed  together, 
considerable  quantities  of  branches  of  various  sizes,  constructed 
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at  their  articulations  exactly  like  certain  Calamites — so  mnch 
so  that  all,  even  to  the  slenderest,  appear  to  have  emitted 
whorls  of  branches,  whilst  the  branches  oi  AaterophyUites  only 
gave  origin  to  distichous  ramifications,  and  this,  moreoyer, 
unsymmetrically.  I  haye  eyen  seen  the  apex  of  a  Calamite 
with  its  articulated  branch-shoots  as  destitute  of  leayes  as  the 
stem. 

On  the  other  hand,  I  haye  ascertained,  from  several  most 
instructiye  specimens,  that  the  stems  which  are  surrounded 
and  surmounted  by  branches  of  Asterophyllites  resemble  the 
latter  in  all  points,  haye  leaves  or  leaf-scars,  and  in  general 
only  a  ya^e  and  distant  resemblance  to  the  Calamites. 

From  this,  therefore,  we  may  conclude  that  the  arborescent 
Asterophyllites  sprang,  not  from  Calamites,  but  from  leaf- 
bearing  stems  organized  like  themselves. 

These  stems  are  not  rare,  and  I  have  already  found  several 
of  them.  Htppurites  hngifoliusj  landl.,  is  evidently  a  fine  and 
complete  example,  and  Calamites  Goyapertiy  Ettingsh.,  is  an- 
other, deprivea  of  its  leaves.  They  form  a  group  which  may 
be  characterized  as  follows : — 

Stems  articulate,  very  certainly  hollow  and  septate,  of  herbaceous 
nature,  not  alwa3rB  regularly  striate.  Leaves  caducous,  attached  to 
a  cincture  of  articular  protuberances  situated  above  the  line  of  arti- 
culation, and  not  in  relation  to  the  strifle  or  indistinct  ribs  situated 
below,  erect  or  raised,  linear,  flat ;  they  appear  smooth  or  traveised 
by  few  and  distinct  or  by  numerous,  very  fine,  equal  and  parallel 
nervures.  Caducous  branches  of  Asterophyllites  inserted  all  round 
and  essentially  above  the  articulations,  in  the  axil  of  the  leafy  whorls, 
leaving  -by  tiieir  fall  large  discoidal  scars  situated  completely  above, 
and  not  opposite  to  the  articulations. 

I  do  not  wish  to  assert  here  that  all  the  arborescent  Astero- 
phyllites originate  from  similar  stems,  although  their  leaves 
are  generally  striated  by  fine,  equal  and  parallel  nervures.  I 
have  even  good  reasons  for  the  opposite  opinion ;  for  I  know 
of  stems,  analogous  to  Calamites  variansy  Stemb.,  which  ap- 

Eear  to  have  had  leaves  inserted  at  the  end  of  the  ribs ;  and  I 
ave  seen  an  Asterophyllite  which  was  to  be  referred  to  large 
stems  invaginated  at  their  articulations  by  leaves  joined  toge- 
ther at  the  base,  as  in  the  genus  Phylhihecaj  and  to  which,  on 
-account  of  this  peculiarity,  I  give  the  name  of  Phyllotheca 
siyphanensis^ 
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XV. — Observations  on  the  Ancient  Fauna  of  the  Mascarene 
Islands.    Bj  M.  Alphonse  Milne-£dwards*. 

Among  the  bones  collected  in  the  Island  of  Mauritius,  in  the 
Mare  aux  Songes,  side  by  side  with  the  remains  of  the  dodo 
and  of  the  gigantic  coot,  which  I  have  abready  had  the 
honour  of  mentioning  to  the  Academy.  I  noticed  a  lower  jaw 
which  appeared  to  me  to  be  derived  from  a  bird  entirely  un- 
known at  the  present  day,  and  belonging  to  the  ^up  of  the 
Grallse,  together  with  some  parts  of  the  foot  indicating  the 
former  existence  of  a  new  generic  type  allied  to  Ocydromus. 
I  inclined  to  believe  that  all  these  bones  belonged  to  the  same 
extinct  species ;  but  1  hesitated  about  pronouncing  an  opinion 
upon  this  subject,  when  some  facts  of  another  kind  lately 
ascertained  at  Vienna  by  M.  von  Frauenfeld  removed  all  my 
doubts,  and  enabled  me  to  arrive  at  more  complete  results. 

In  the  collection  of  paintings  upon  veUum  made  chiefly 
in  the  reign  of  Bodolph  II.  .by  Hoefhagel,  a  Dutch  artist, 
and  which  now  belongs  to  the  private  library  of  the  Emperor 
of  Austria,  that  naturalist  found  two  coloured  drawings,  repro- 
ductions of  which  he  hastened  to  publish.  One  of  these  pic- 
tares  represents  the  dodo,  the  other  a  very  remarkable  burd, 
which  in  its  aspect  somewhat  resembles  the  Apteryxy  ana 
which  appears  to  be  the  species  mentioned  by  F.  Gauche, 
under  the  name  of  the  Poule  rouge  au  bee  de  BSoassey  as  living 
in  the  Island  of  Mauritius  at  the  beginning  of  the  seventeenth 
century.  In  the  memoir  which  accompanies  these  plates,  M. 
von  Frauenfeld  has  endeavoured  to  settle  the  place  which  this 
bird  should  occupy  in  our  zoological  classification;  but  the 
characters  displayed  by  the  figure  which  he  had  before  him 
could  not  enable  him  to  arrive  at  a  complete  solution  of  this 
question,  and  he  was  obliged  to  confine  himself  to  indicating 
tlie  features  of  resemblance  of  the  Poule  rouge  au  bee  de 
BScasse  on  the  one  hand  to  the  Gallinaceas,  on  another  to  the 
Rails,  and  in  the  third  place  to  the  Aptergx]  finally,  he 
gives  it  the  generic  name  of  Aphanapteryx — a  designation 
which  seems  to  indicate  that  it  is  with  the  last  that  he  found 
the  greatest  analogy. 

I  easily  convinced  myself  that  the  bones  of  which  I  have 
just  spoken  as  having  been  found  in  the  Mauritius,  and  the 
examination  of  which  had  been  kindly  intrusted  to  me  by 
MM.  Newton,  all  belonged  to  the  Aphanapteryx ;  and  the 
anatomical  peculiarities  presented  by  these  fossils  enable  me 

*  Translated  by  W.  S.  Dallas,  F.L.S.,  from  the  '  Oomptes  Rendus,' 
April  12, 1869,  tome  Ixviii  pp.  856-^859. 
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to  establish  with  strict  precision  the  natural  affinities  of  this 
lost  type,  and  to  assign  it  its  tme  zoological  position. 

The  Aphanapteryx  or  Boule  rouge  au  bee  ae  BScasse  is  not 
a  gallinaceous  bird,  nor  does  it  belong  to  the  natural  group  of 
which  the  Apteryx  \a  now  the  only  living  repiesentatiYe ;  it 
in  not  a  Bail  properly  so  called,  but  it  must  taKC  its  place  side 
by  side  with  the  Australian  genus  Ocydromus. 

The  lower  mandible,  in  its  general  form,  resembles  that  of 
the  curlews,  ibises,  ana  certain  passerine  birds,  such  as  Pro- 
TneropSj  Xiphorhyncku8j  FaJadiaj  and  Dendrocolaptes ;  but  the 
ostemogical  characters  furnished  by  the  arrangement  of  the 
articular  surface,  and  by  the  form  of  what  I  have  denominated 
i\\Q  postdentary  fissure,  do  not  allow  us  to  regard  this  bone  as 
belonging  to  any  passerine  or  gallinaceous  bird,  or  to  any  of 
the  genera  of  GraUfls  which  I  have  just  mentioned ;  nor  do  its 
characters  remove  it  less  from  Apteryx ;  and  to  find  a  more 
complete  resemblance  we  must  compare  this  beak  with  that  of 
Qcmromvs. 

In  order  to  avoid  making  this  statement  too  long,  I  must 
suppress  here  all  de§criptive  details,  which  will  be  found  in 
the  memoir  which  I  deposit  upon  the  bureau  of  the  Academy, 
I  shall  confine  myself  to  adding  that  if,  £rom  the  structure  of 
this  part  of  the  head,  we  seek  to  explain  the  habits  and  diet 
of  the  bird  to  which  it  belongs,  we  shall  see  that  the  absence, 
or  at  least  the  slight  development,  of  the  foramina  and  little 
channels  for  the  passage  of  nerves  and  vessels  will  not  allow 
us  to  ascribe  to  it  the  habits  of  the  ibises,  curlews,  godwits,  or 
snipes.  This  pointed  beak  of  very  dense  tissue  somewhat 
resembles  that  of  Porphyrio  and  Ocydromus^  and  reminds  us 
still  more  of  the  conformation  of  the  mandibles  in  the  oyster- 
catchers  ;  it  seems  to  be  perfectly  adapted  for  breaking  the 
shells  and  resisting  envelopes  of  the  animals  on  which  the 
Aphanapteryx  probably  fed. 

It  is  sumcient  to  glance  at  the  metatarsus  to  be  convinced 
that  it  is  derived  from  a  bird  admirably  constructed  for  walk- 
ing ;  it  is  perfectly  balanced,  and,  without  being  too  massive, 
is  very  robust.  Its  characters  indicate  most  clearly  that  it 
cannot  be  derived  from  a  bird  of  prey  or  from  a  passerine  or 
natato^  bird.  It  has  belonged  to  a  walking  bird,  and  in  its 
general  form  as  well  as  in  several  of  its  characters  it  approaches 
that  of  the  Gallinacese  5  nevertheless  it  is  impossible  to  refer 
it  to  that  group.  In  fact  I  have  ascertained  that  in  all  the 
Gallinaceae,  without  exception,  the  flexor  muscle  belonging  to 
the  hind  toe  is  inserted  upon  a  deeply  hollowed  sunace  of 
the  posterior  face  of  the  heel  bounded  by  very  prominent 
crests.     In  nearly  all  the  birds  of  this  group,  even  in  those 
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which  are  destitute  of  spurs,  there  also  exists  a  bony  crest  or 
stay  which  unites  the  postero-interior  margin  of  the  bone  with 
the  heel.  These  characters  are  entirely  wanting  in  the  fossil 
found  in  the  Mare  aux  Songes.  If  we  compare  this  meta* 
tarsus  with  that  of  the  waders,  we  find  that  its  relative  pro- 
portions, as  well  as  its  anatomical  peculiarities,  separate  it 
from  that  of  the  Ciconidae,  Gruidae,  Ardeidae,  Totanidae,  and 
Bustards;  but  we  find  in  it  great  analogies  with  the  foot-bone 
of  certain  repr^^ntatives  of  the  familjr  Rallideei,  although  it 
difiers  much  from  the  typical  form  in  this  group.  But  it  is  to 
be  remarked  that  in  proportion  as  these  birds  are  constructed 
for  walking,  their  metatarsus  acquires  more  and  more  the  dis- 
tinctive characters  of  that  of  Aphanapteryx  :  thus  in  passing 
successively  from  the  Coots  to  the  Bails,  to  Tribonyx  and  to 
Ocydromus^  we  insensibly  arrive  at  the  form  which  is  pre- 
sented by  our  fossil,  and  which,  at  the  first  glance,  would  ap- 
pear to  be  quite  special. 

In  the  same  deposit  with  this  lower  mandible  and  tarso- 
metatarsal several  tibiae  have  been  discovered,  which  seem  ta. 
be  referable  to  the  same  bird ;  for  the  study  of  the  peculiari- 
ties which  they  present  leads  to  the  same  result  as  the  exami- 
nation that  I  have  just  made  of  the  osteological  characters  of 
the  foot-bone. 

All  these  anatomical  facts  prove,  it  seems  to  me,  that  Aphan- 
apteryx  forms  a  peculiar  generic  division  side  by  side  with 
ucydromiis.  It  must  be  regarded  as  one  of  those  transition 
forms  which  are  so  remarkable  in  the  animal  kingdom ;  it  is 
a  rail,  the  organization  of  which  has  adapted  itself  to  an 
essentially  terrestrial  existence. 

We  see,  from  the  figure  the  knowledge  of  which  we  owe  to 
M.  von  Frauenfeld,  that  the  feathers  of  this  bird  were  too 
li^ht  and  possessed  too  little  resistance  to  have  been  capable 
of  serving  it  for  flight,  and  moreover  the  wings  were  rudimen- 
tary ;  the  feet,  on  the  contrary,  presented  considerable  strength, 
but  they  are  not  very  long,  and  the  toes  are  less  elongated 
than  is  usual  in  this  family.  This  would  lead  us  to  think 
that  this  species  had  less  aquatic  habits  than  most  of  the 
Ballidae ;  nevertheless  the  [hind]  toe  is  very  long,  as  in  birds 
which  frequent  muddy  places  where  the  soil  has  but  little 
consistency,  whilst  amonff  the  true  runners  it  disappears  more 
or  less  completely,  in  order  to  diminish  the  weight  at  the  ex- 
tremity of  the  arm  of  the  lever  formed  by  the  foot. 

The  recent  destruction  of  the  Aphanapteryx  can  only  be 
ascribed  to  man  or  to  the  animals  which  he  brought  in  his 
train ;  and  it  is  interesting  to  remark  that  this  species,  which 
inhabited  the  Mascarene  Islands  at  a  period  so  nearly  ap- 
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proaching  our  0¥m  days,  is  anew  example  fitted  to  demonstrate, 
on  the  one  hand,  the  existence  of  close  relationships  between 
the  famia  of  these  isolated  lands  and  the  zoological  population 
of  the  Australasian  region,  and,  on  the  other,  the  complete 
separation  of  this  fauna  from  that  of  the  great  African  conti- 
nent. 


FEOCEEDINGS  OF  LEABNED  SOCIETIES. 

SOTAL  SOCIETY. 

~  June  18, 1868. — Lieut.-Oeneral  Sabine,  President,  in  the  Chair. 

**  Note  on  the  Bloodyessel-system  of  the  Retina  of  the  Hedgehog. 
By  J.  W.  HuLKK,  F.B.S.,  Assistant-Sui^eon  to  the  Middlesex  Hos- 
jpital  and  the  Royal  London  Ophthalmic  Hospital. 

The  distribation  of  the  retinal  blood-vessels  in  this  eommon  British 
InsectiTore  is  so  remarkable  that  I  deem  it  worthy  of  a  separate 
notice :  only  capillaries  enter  the  retina. 

The  vasa  centralia  pierce  the  optic  nerre  in  the  sclerotic  canal» 
and,  passing  forwards  through  the  lamina  cribrosa,  divide,  at  the 
bottom  of  a  relatively  large  and  deep  pit  in  the  centre  of  the  intra- 
ocular disk  of  the  nerve,  into  a  variable  number  of  primaiy  branches, 
from  three  to  six.  These  primary  divisions  quickly  subdivide,  fur- 
nishing many  large  arteries  and  veins,  which,  radiating  on  all  sides 
from  the  nerve-entrance  towards  the  ora  retinae,  appear  to  the  ob- 
server's unaided  eye  as  strongly  projecting  ridges  upon  the  inner 
surface  of  the  retina.  When  vertical  sections  parallel  to  and  across 
the  direction  of  these  ridges  are  examined  with  a  quarter-inch  ob- 
jective, we  immediately  perceive  that  the  arteries  and  veins  lie» 
throughout  their  entire  course,  upon  the  inner  surface  of  the  mem- 
brana  limitans  interna  retinse,  between  this  and  the  membrana 
hyaloidea  of  the  vitreous  humour,  and  that  only  capillaries  pene- 
trate the  retina  itself. 

In  sections  of  the  retina  across  the  larger  vessels  the  membrana 
limitans  may  be  seen  as  a  clean  distmctly  unbroken  line  passing  over 
the  divided  vessels,  with  which  it  does  not  appear  to  have  any  direct 
structural  connexion.  The  relation  of  the  hyaloidea  to  the  laige 
vessels  seems  to  be  more  intimate ;  but  its  exact  nature  can  be  less 
certainly  demonstrated,  owing  to  the  extreme  tenuity  of  this  mem- 
brane. In  my  best  sections  I  saw  the  hyaloidea  also  crossing  the 
large  vessels,  as  does  the  limitans;  but  excessively  delicate  extensions 
of  the  hyaloidea  appeared  to  me  to  lose  themselves  upon  the  vessels. 

The  capillaries,  shortly  after  their  origin,  bend  outwards  awav 
from  the  large  vessels,  and,  piercing  the  retina  vertically  to  its  strati- 
fication in  a  direction  more  or  less  radial  from  the  centre  of  the  globe, 
and  branching  dichotomously  in  the  granular  and  inner  granule- 
layers,  they  rorm  loops,  the  outermost  of  which  reach  the  inter- 
granule  layer.     As  they  enter  the  retina,  the  membrana  limitans 
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interna  is  prolonged  upon  the  capillariefl  in  the  form  of  a  sheath^ 
which  is  wide  and  funnel-like  at  firsts  hut  soon  emhraces  the  ves- 
sels so  closely  as  to  become  indistinguishable  from  their  proper 
wall ;  so  that,  notwithstanding  the  existence  of  a  sheath,  there  is  no 
perivascular  space  about  the  retinal  capillaries,  such  as  His  has  de- 
scribed in  the  brain  or  spinal  cord,  and  has  stated  to  occur  in  the 
retina  and  elsewhere. 

In  all  other  mammals,  except  the  hedgehog,  as  far  as  my  present 
knowledge  extends,  the  arteries,  veins,  and  capillaries  lie  in  the  re> 
tina.  In  fish,  amphibia,  reptiles,  and  birds,  however,  as  H.  Miiller 
and  others  (myself  as  regards  amphibia  and  reptiles)  have  shown, 
the  retina  is  absolutely  nonvasculu*,  the  absence  of  proper  retinal 
blood-vessels  bemg  compensated  for  in  fish,  amphibia,  and  some 
reptiles  by  the  vascular  net  which  in  these  animab  channels  the 
liyaloidea,  and  bv  the  highly  vascular  pecten  present  in  other  reptiles 
and  in  birds.  Thus  it  is  possible  to  divide  vertebrates  into  two  classes, 
according  as  their  retina  is  vascular  or  non-vascular;  and  these 
classes  would  be  connected  by  the  hedgehog,  the  larger  branches  of 
whose  vasa  centralia,  lying  upon  the  membrana  limitans  in  intimate 
relation  with  the  hyaloidea,  represent  the  equivalent  vessels  of  the 
hyaloid  system,  which  forms  so  exquisite  a  microscopic  object  in  the 
frog;  whilst  the  capillary  vessels  channelling  the  retinal  tissues 
occupy  the  same  position  which  they  do  m  most  mammalia. 


MISCELLANEOUS. 

On  the  Origin  of  the  Name  **  Penguin  J* 

To  the  Editors  of  the  Annals  and  Magazine  of  Natural  Histort/. 

Gehtlemsit, — ^More  than  ten  years  ago  it  occurred  to  me  that  the 
name  '<  Penguin  "  or  ''  Pengwin,"  applied  to  certain  sea-fowl  which 
are  unable  to  fly,  was  a  corruption  of  **  pen-wing  "  or  "  pin- wing,*' 
meaning  a  bird  that  had  apparently  undergone  the  operation  of 
pinioning  or  *'  pin-winging,"  as  it  is,  in  at  least  one  part  of  England, 
commonly  called.  Lately  Mr.  Henry  Beeks,  who  has  been  suocess- 
fhlly  pursuing  the  investigation  of  natural  history  in  Newfoundland, 
has  kindly  informed  me  that  in  that  country  the  name  **  Penguin  " 
used  there  to  signify  the  Alca  impennis  of  Linnaeus,  is  invariably 
pronounced  ''  Pen- wing ;"  and  this  fact  seems  to  confirm  the  suppo- 
sition I  had  formerly  entertained.  I  shall  be  greatiy  obliged  to  you 
by  allowing  me  to  mention  in  your  pages  this  suggestion,  which,  so 
far  as  I  am  aware,  has  not  been  before  published,  especially  as 
neither  of  the  only  two  derivations  of  the  name  which  I  have  seen 
assigned — ^the  first  from  the  Latin  jptn^teecZo (fatness),  the  second  from 
the  Welsh  j^en  gwyn  (white  head)--appears  to  me  at  all  probable. 

I  am,  Gendemen, 

Your  obedient  Servant, 
Bloxworth,  July  22, 1869.  Alfbbd  Newion. 
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On  the  Siruchure  of  the  Flower  of  the  Graminefle^  the  Funeti&ns  of  the 
Organs  of  which  it  is  composed,  and  the  Pheiuymena  which  accom- 
pany the  act  of  Fecundation.     By  M.  Bidabd. 

The  flower  of  the  OramineiB  is  formed  of  a  two-valved  perigonium 
(glumeUa).  The  outer  yalve,  which  is  alwi^s  the  larger,  is  in  the 
form  of  a  keel ;  its  texture  is  coarse  and  parchment-like ;  and  it 
embraces  the  inner  valre  with  its  marginif  all  round.  The  inner 
valve  is  almost  flat  externally ;  its  iisAue  is  slight  and  transparent ; 
at  its  margins  it  is  folded  inwards  so  as  t^  form  two  screens,  dosed 
above  and  separated  below.  On  its  sides  the  inner  valve  is  fdmi^ed 
with  very  numerous  hairs. 

The  arrangement  of  these  two  valves  is  such  that  they  form  by 
their  juxtaposition  a  completely  closed  chamber,  the  closure  of  which 
is  rendered  still  more  peifect  by  the  hairs  of  the  inner  valve.  Under 
such  circumstances  no  foreign  body  can  penetrate  into  the  interior. 
In  this  chamber  are  enclosed  the  ovary  and  the  organs  of  fecunda- 
tion. 

The  stamens  are  three  in  number,  and  they  occupy  two-thirds  of 
the  space  formed  by  the  union  of  the  two  valves.  Two  of  the  sta- 
mens are  placed  one  on  each  side  of  the  ovary,  and  the  third  is  op- 
posite to  it.  The  filaments  do  not  exceed  the  ovary  in  length  ;  at 
the  base  of  the  filaments,  in  front  of  the  ovary,  two  glands  (glumel- 
lulsB  of  botanists),  varying  in  form  according  to  the  genus,  occur  in 
all  the-Gramine®. 

The  ovary  is  surmounted  by  two  stigmata,  each  of  which  is  formed 
by  a  principal  canal,  upon  wluich  small  canals  are  inserted  laterally, 
having  narrow. t;ubes  open  at  their  extremity. 

Phenomena  of  FecundcUion. — ^The  phenomena  of  fecundation  occur 
when  the  organs  of  the  flower  have  attained  their  fuU  development. 
In  the  Graminese  fecundation  is  instantaneous.  It  is  manifested  as 
follows : — 

The  anthers  open  laterally,  become  animated  by  a  movement  of 
torsion,  and  let  fall  a  shower  of  pollen  upon  the  stigma,  which  is 
spread  out  like  a  fan ;  at  this  moment  the  filaments  become  rapidly 
elongated ;  and  by  means  of  this  elongation  and  of  their  movement 
of  torsion  the  stamens  separate  the  valves,  force  a  passage,  and 
hang  down  outside  the  flower.  They  are  then  almost  empty.  At 
this  period  the  agriculturist  says,  **  llie  com  is  in  flower;"  but  this 
is  an  error :  the  fecundation  is  completed. 

The  filaments  of  the  stamens  are  not  arranged  in  a  spiral  form, 
nor  are  they  folded  upon  themselves.  To  effect  their  elongation 
they  require  perfectly  prepared  material ;  and  this  they  find  in  the 
two  glands  placed  at  the  base  of  the  ovary :  these  contain  a  thick 
juice,  which  may  be  extracted  by  pricking  them  with  a  needle.  The 
glands  serve  so  well  for  the  alimentation  of  the  filaments,  that  they 
are  emptied  when  the  elongation  takes  place. 

The  poUen  of  the  Graminese  possesses  no  trace  of  a  poUinic  tube, 
nor  could  I  in  any  case  observe  an  ejection  of  foviUa.  When  the 
pollen  falls  upon  the  stigma,  it  attaches  itself  to  the  narrow  tubes 
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which  perforate  the  latter.  These  tuhes,  which  are  open  at  the 
extremity,  play  the  part  of  Backers,  which  pump  in  the  foTilla  and 
transmit  it  through  the  canals  to  the  ovary.  After  fecundation,  the 
perforated  pollen  hecomes  dried  up,  whilst  the  stigma  becomes  folded 
upon  itself  and  withers. 

Consequently  in  the  Qraminefls  two  principal  phenomena  occur, 
which  are  witnessed  only  in  this  family: — 

1.  The  elongation  and  expulsion  of  the  filaments  of  the  stamens. 

2.  Fecundation  by  the.  perforation  of  the  pollen. 
These  do  not  occur  without  reason. 

The  seed,  the  result  of  fecundation,  must  occupy  when  perfectly 
developed,  the  whole  chamber  formed  by  the  union  of  the  two 
valves.  Now  the  stamens  occupy  two-thirds  of  this  space,  and  by 
their  volume  they  would  obstruot  the  growth  of  the  seed:  they 
must  be  expelled ;  and  hence  the  elongation  of  the  filaments,  and 
the  existence  and  the  utility  of  the  alimentary  glands. 

As  the  fecundation  is  instantaneous,  it  is  necessary  that  the  fovilla 
should  instantaneously  penetrate  to  the  ovary  through  the  stigma, 
the  existence  of  which  only  lasts  during  the  moment  of  fecundation ; 
hence  the  structure  of  the  stigma,  and  the  phenomenon  of  the  per- 
foration of  the  pollen. 

All  the  facts  that  I  have  just  indicated  may  be  very  easily  ob- 
served in  our  cereals  and  the  grasses  of  our  meadows.  To  see  the 
details  of  the  fecundation,  it  is  only  necessary  to  split  the  outer 
valve  longitudinally ;  by  separating  the  two  parts  of  this  valve,  we 
expose  the  organs  of  fecundation  enclosed  in  the  two  curtains  of  the 
inner  valve,  and  the  warmth  of  the  breath  or  a  ray  of  the  sun  is 
sufficient  to  induce  the  phenomenon  of  fecundation. 

The  natural  hybridization  of  the  GramineaB  is  impossible,  from 
the  exact  closure  of  .the  space  or  chamber  containing  the  organs  of 
fecundation. — Comptes  Bendus,  June  21, 1869,  tome  Ixviii.  p.  1486. 

On  a  Tree-Frog  in  New  Granada  which  secretes  a  Poison  employed 
hy  the  Indians  to  poison  their  Arrows,     By  J.  Esgobab. 

This  tree-frog  appears  to  belong  to  the  species  called  PhyUohaies 
melanorhinus.  It  is  known  in  the  country  by  the  names  of  Hanilla 
rcja  or  rqji^a.  During  life  it  is  of  a  red  tint  shaded  with  Naples 
yellow,  and  consequentiy  rather  yellowish  red,  like  certain  oranges, 
the  colour  of  which  approaches  that  of  the  citron.  The  yellow  pre- 
dominates when  the  animal  has  been  some  time  in  alcohol.  There 
are  two  varieties — one  in  which  the  belly  is  black,  and  another  in 
which  it  is  of  the  same  colour  as  the  upper  parts. 

The  poison  is  famished  by  the  dorsal  region.  It  does  not  appear 
to  possess  its  properties  completely  unless  it  is  collected  at  the  moment 
when  the  animal,  still  Hvmg,  secretes  it.  To  cause  its  secretion, 
they  introduce  into  the  mouth  of  the  frog  a  small  wooden  spatula, 
and,  taking  great  precautions  in  order  not  to  produce  injuries  which 
would  cause  death  too  rapidly,  push  it  in  so  as  to  cause  great  suf- 
fering, under  the  influence  of  which  the  whole  upper  surface  of  the 
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body  becomes  covered  with  a  white,  milkj,  and  viscous  liquid. 
This  is  the  poison,  with  which  the  tips  of  the  arrows  are  imbued  as 
quickly  as  possible.  Sometiines  they  obtain  a  greater  quantity  of 
this  substance,  if  the  animal  has  not  succumbed  under  the  first 
operation,  by  introducing  a  bodkin  into  one  of  the  abdominal  limbs, 
whidi  induces  a  secretion  of  the  same  kind  upon  its  sorfiiee.  At 
other  times,  again,  the  same  result  is  attained  by  exposing  the  frog 
to  the  moderate  heat  and  the  smoke  of  a  clear  fire*. 

This  poison  can  cause  the  death  of  laige  animals,  such  as  the 
jaguar.    It  is  likewise  fatal  to  man. 

Experiments  tried  npon  animals  seem  to  prove,  like  those  made 
with  curare,  that  the  toxical  action  affects  the  organs  of  move- 
ment, and  not  those  of  sensibility.  The  drowsiness  and  sleep  which 
precede  the  death  of  animals  poisoned  by  the  venom  of  toads  wero 
not  observed. — Comptes  Bendus,  June  21, 1869,  tome  Ixviii.  p.  1488. 


An  BemujgphrodUe  Nemtrtean  from  the  Mediterranean. 

By  A.  F.  Mabiok. 

Prof.  W.  Keferstein  lately  described  (Archiv  fiir  Naturgeschichte, 
1868),  under  the  name  of  Borlasia  hermaphroditica,  a  curious  monoe- 
cious species,  of  which  he  only  observed  a  single  individual,  at  St 
Malo  in  August  1867.  This  unexpected  discovery  has  hitherto  re- 
mained an  isolated  fietct. 

In  March  of  the  present  year  I  discovered,  on  the  coast  of  Mar- 
seilles, a  new  hermaphrodite  Nemertean,  which  I  have  since  ob- 
tained several  times,  always  in  fidl  gestation.  This  species  belongs 
to  the  genus  Borlasia ;  but  it  is  distinct  from  the  B.  hermaphroditiea 
of  St.  Malo,  as  is  admitted  by  M.  Keferstein  himself,  to  whom  I  am 
happy  to  be  able  to  dedicate  it.  Borlasia  Kefersteinii  Kves  at  great 
depths,  among  the  inorusted  AlgSB  which  usually  shelter  numerous 
Annelida  of  both  the  errant  and  sedentary  forms. 

Its  body,  which  is  very  proteiform,  attains  a  length  o(  15  milli- 
metres when  the  animal  is  fully  extended.  It  is  covered  with 
vibratile  cUia,  which  are  more  numerous  and  longer  in  front  round 
the  aperture  of  the  proboscis,  and  behind  round  the  anal  orifice. 
The  head  bears  two  pairs  of  eyes,  furnished  with  a  crystalline  and  a 
mass  of  black  pigment  The  proboscis  is  placed  above  the  digestive 
tube,  and  seems  sometimes  to  extend  even  to  the  lower  extremity  of 
the  body.  The  anterior  region  of  this  organ  is  covered  with  tufts, 
which  become  interrupted  and  disappear  a  little  below  the  stylus. 

The  male  and  female  ovules  are  developed  between  the  hepatic 
layer  of  the  digestive  tube  and  the  waUs  of  the  body,  in  the  usual 
manner.  The  female  ovules,  when  completely  developed,  measure 
0-317  millim.,  and  consist  of  a  vitelline  membrane,  a  vitellus  (which 

*  This  last  process  has  been  indicated  by  M.  Roulin  as  being  employed 
by  the  Indians  who  wish  to  obtain  from  the  Batrachians  of  the  Chooo 
me  venom  with  which  they  poison  their  arrows  (Revue  des  Deux  Mondes, 
1836,  s^r.  4.  tome  iv.  p.  187). 
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is  formed  in  the  interior  of  the  ovule),  and  a  geminal  veride  of 
0-09  millim.  in  diameter.  The  male  ovnlee,  the  size  of  which  u  a 
little  less  than  that  of  the  female  ova,  are  fiill  of  long  filaments, 
which  move  briskly  when  isolated.  These  two  sexual  elements 
exist  throughout  nearly  the  whole  length  of  the  body,  fix>m  the 
commencement  of  the  d^estive  tube  to  near  its  extremity. — CcmpUi 
RenduSy  July  5, 1869,  tome  bdx.  p.  57. 

Note  on  the  Crustacea  which  live  parantieaUy  in  Asddia  in  (he 

Mediterranean.    By  R.  Buchholz. 

The  Crustacea  living  as  parasites  in  the  Ascidia  have  been  very 
carefally  studied  on  the  shores  of  Sweden  by  M.  Thorell,  and  on  the 
French  oceanic  shore  by  M.  Hesse.  In  Uie  Mediterranean  these 
parasites  had  not  hitherto  been  noticed  except  cursorily.  M.  Buch- 
holz  has  just  carefally  investigated  ten  species  at  Naples.  Except  a 
lAehomolgvSj  the  whole  belong  to  the  family  Notodelphyid®,  of 
which  M.  Thorell  has  described  ten  northern  species.  The  genera  of 
this  family  established  by  the  Swedish  naturalist  (Notoddphyg^  Do^ 
ropyguSy  Botachus,  and  Ascidieola)  appear  all  to  belong  to  the  fauna 
of  Naples,  which  includes  in  addition  the  genera  Notaptercpharus, 
Ounentophorus,  and  Ooniodelphys,  The  last  two  are  as  yet  exclu- 
sively Mediterranean. 

The  most  remarkable  peculiarity  of  the  NotodelphyidsB  consists  in 
the  exceptional  form  of  the  thorax  in  the  females,  which  gives  these 
Crustacea  a  very  peculiar  appearance.  This  region  is  modified  by 
the  extraordinary  development  of  an  incubatory  cavity,  which  re- 
ceives the  eggs  descending  from  the  ovaries  and  preserves  them 
until  the  complete  development  of  the  embryo.  This  cavity  is  pro- 
duced by  a  transformation  of  the  last  thoracic  segments  (in  general 
the  last  two)  into  a  part  projecting  on  the  doroal  side — a  part  to 
which  M.  Thorell  gives  the  name  of  the  matrical  region. 

The  movements  of  these  Httle  Crustacea  have  by  no  means  the 
vivadty  of  those  of  the  normal  Copepoda.  The  action  of  their  nata- 
tory feet  is  very  slow,  at  least  in  the  adults,  and  produces  a  simple 
creeping  along  the  walls  of  the  respiratory  cavity  of  the  Ascidia, 
rather  than  a  true  natation. 

It  is  not  easy  to  detect  the  mode  of  communication  of  the  ovaries 
with  the  incubatory  cavity.  M.  Buchholz,  however,  believes  he  has 
ascertained  that  in  the  genus  Oonioddphys  the  ovaries  open  directly 
into  this  cavity ;  and  he  thinks,  in  opposition  to  M.  Thorell,  that 
this  is  the  case  also  in  the  other  genera.  He  is  not  much  disposed 
to  believe  that  the  eggs  qidt  the  ovary  and  pass  by  the  seminal  re- 
ceptacle before  entering  the  incubatory  cavity,  as  M.  Thorell  supposes 
to  be  the  case  in  NotodelphyB.  The  external  sexual  aperture  by 
which  the  eggs  quit  the  incubatory  cavity  is  placed  upon  a  little 
papilla,  between  the  last  thoracic  segment  and  the  dorsal  surface  of 
the  abdomen,  as  has  already  been  indicated  by  M.  Thorell.  This 
observe  likewise  describes  a  second  sexual  aperture  on  the.  ventral 
surface'.    The  seminal  receptacles  are  described  by  him  as  connected 
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by  a  narrow  catial  with  this  second  apertorb,  close  to  which  he  has 
found  spermatophores  attached  in'  a  Doropygu$.  M.  Bachholz  has 
seen  notiiing  of  the  kind ;  but  the  important  observation  of  M.  Tho« 
roll  appears  to  have  been  unknown  to  him  at  the  time  of  his  own 
investigations.  He  saw  the  eggs  quit  the  uterus  by  the  dorsal  aper-o 
ture,  and  did  not  think  of  seeking  any  other  sexusJ  pore. 

M.  Buchhok  figures  and  describes  the  krvse  of  the  Notodelphyida^ 
These  are  Nauplius-forms  very  similar  to  those  of  the  other  Cope- 
poda.  This,  however,  was  already  well  known  from  the  researches 
of  Mr.  Allman  and  M.  Thorell. — Siebold  ^  Kollikers  Skitschrift,  xix. 
pp.  99-162 ;  BiblUniv.  xxxv.  July  15, 1869,  BuU.  Sci.  pp.  246-248. 

On  the  Caecilise.     By  M.  F.  Letdig. 

The  little  group  of  the  CcBeilice  presents  so  many  remarkable 
peculiarities  from  a  zoological  point  of  view,  that  the  memoir  of 
M.  Leydig,  although  essentially  histological,  deserves  the  attention 
of  zoologists.  The  investigations  of  ti^t  natoraHst  relate  to  two 
species,  vix.  CcBcUia  lumbricoidea,  Baud.,  and  C  (Siphonops)  annu-- 
lata,  Mikan. 

The  structure  of  the  skin  of  the  Csecilisd,  leaving  out  of  considera-» 
tion  the  scales  which  exist  in  some  species,  agrees  with  that  of  the 
Batrachia  in  general.  The  nature  of  the  epidermis  was,  indeed, 
long  misunderstdod.  Following  Mikan,  several  authors  r^arded  it 
only  as  a  mucosity  secreted  by  the  cutaneous  pores  or  even  by  the 
anus.  This  error  recurs  even  iu  the  fine  memoir  of  Johannes  Miiller 
upon  the  anatomy  of  the  Amphibia.  Eathke  was  the  first  to  recog* 
mxe  in  this  supposed  mucosity  a  true  epidermis.  M.  Leydig  now 
actually  finds  itas  epidermis  covered  by  a  distinct  homogeneous 
cuticle.  This  epidermic  layer  is  reflected  into  the  numerous  excre* 
tory  canals  of  the  cutaneous  glands. 

The  scales,  first  discovered  by  Schneider,  have  given  rise  to  numer 
rous  discussions  among  naturalists,  more  especially  because  these 
oi^gans  are  deficient  in  all  other  Batrachia.  The  difference  of  opi-' 
nion  arises  from  the  fact  that  one  species,  C7.  armvJata,  according  to 
the  decisive,  observatitms  of  Bischoff,  Kathke,  and  Leydig,  is  in  reality 
completely  destitute  of  scales.  The  histological  examination  <d  (7. 
lumbriecidea  has  sho^vn  M.  Leydig^  that  the  deeper  layer  of  the  scale 
is  formed  by  a  solid  stratified  connective  tissue  filled  with  stellate 
cells.  Its  upper  surface  is  adorned  with  shining  corpustdes,  arranged 
in  rather  irregular  concentric  series.  M.  Mayer  calls  them  globules, 
M.  Mandl  cells.  They  are  in  reality  calcareous  concretions.  The 
skin  of  the  CcecUicB  presents  a  laminated  structure,  already  noticed 
by  several  authors.  This  structure  is  due  to  numerous  cutaneous 
folds,  in  the  thickness  of  which  the  glands  ure  lodged.  The  scales 
are  placed  between  these  lamine;.  I^ey  are,  howevw^  not  free,  but 
attached  to  the  corium  by  a  delicate  connective  tissue. 
.  The  .6yes  of  the  CasdlicB  deserve  particular  attention,  on  account 
of  their  rudimentary  state.  CasdUa  annvlaia.,  although  livi^ig  at  a 
depth  of  several  feet  in  the  mud  of  the  marshes,  has  nevertheless 
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yery  small  ocular  bulbs.  These  bulbs  oorrespond  to  a  transparent 
spot  in  the  skin,  and  present  all  the  essential  parts  of  a  normal  eye. 
The  spherical  crystalline  alone  preserves  an  embryonic  character. 
In  fact  it  is  formed^  not,  properly  speaking,  of  fibres,  but  of  cells, 
some  of  them  rounded,  others  elongated  into  tubes.  The  muscles 
of  the  eye,  to  the  number  of  four,  are  attached  to  the  sclerotic. 
Harder's  gland  is  comparatively  very  large. 

If  zoologists  are  right  in  assigning  to  Ocecilia  annulaia  the  cha- 
racter *^  oculi  minuti,"  they  go  too  far,  on  the  other  hand,  when  they 
say  of  C.  lumhricoidea  '*  oculi  nulli ;"  they  ought  to  content  them- 
selves with  saying  ^' oculi  minutissimi."  ^e  eyes  are,  in  fact> 
always  present,  although  extremely  reduced.  M.  Leydig  could  dis- 
tinguish in  them  a  sclerotic  and  a  choroid,  but  no  crystalline. 
Ha^rder's  gland  is  comparatively  enormous,  no  doubt  because  it  has 
not  undergone  reduction  like  the  bulb  of  the  eye.  The  same  is  pro- 
bably the  case  in  Typhlops.  In  these  serpents  with  rudimentary 
eyes,  indeed,  M.  Duvemoy  indicates  a  lachrymal  gland  six  times  as 
large  as  the  bulb. 

.M.  Leydig  has  paid  particular  attention  to  the  singular  organ 
mentioned  by  authors,  sometimes  under  the  name  of  false  nostril, 
sometimes  under  that  of  lachrymal  fossa.  By  this  is  meant  a  cuta- 
neous pore  leading  into  a  canal  which  is  directed  obliquely  towards 
the  eye.  Johannes  MiiUer  detected  in  the  interior  of  this  canal,  in 
various  species,  a  tentacle  or  papilla  of  a  tongue-like  form.  M. 
Leydig  confirms  the  existence  of  this  organ,  and  finds  moreover  that 
in  CcBcilia  annu2ata  two  tubes,  closely  adhering  to  each  other,  start 
from  the  wall  of  the  cavity.  These  might  be  taken,  at  the  first 
glance,  for  vessels ;  but  this  is  not  their  nature.  Their  wall  does 
not  contain  any  muscular  fibres,  but  is  formed  of  a  single  histo- 
logical element — ^namely,  very  fine  fibres  of  connective  nature. 
These  tubes  reunite  at  the  opposite  extremity,  forming  a  loop.  An 
analogous  organ  exists  in  CcedUa  lumhricoidea.  The  functions  of 
this  apparatus  are  in  complete  obscurity.  One  might  be  inclined  to 
r^ard  them  as  the  organs  of  a  special  sense,  comparable  with  the 
^'  mucus-canals  "  of  fishes.  Nevertheless  the  essential  character  of 
a  sensorial  organ,  the  existence  of  a  peripheral  nervous  apparatus, 
appears  to  be  wanting  in  it. 

What  we  know  at  present  of  the  structure,  both  internal  and  ex- 
ternal, of  the  CcBCtlicB  tends  to  separate  them  from  the  scaly  reptiles, 
and  to  approximate  them  to  the  Amphibia.  We  must,  however, 
admit  with  M.  Leydig  that  their  organization  presents  an  odd  mix- 
ture of  characters,  of  which  one  reminds  us  of  fishes,  another  of 
tiie  amphibia,  and  a  third  of  the  reptiles.  M.  Leydig  thinks  that 
this  litde  order,  now  so  restricted,  is  only  the  residue  of  a  group  of 
amphibia  formerly  developed  in  abimdance,  which  detached  itself 
from  the  fishes  with  the  amphibia  of  the  Carboniferous  epoch 
(Arckegosaurus  &c\  The  affinity  of  the  Ccecilice  to  the  fishes  is 
displayed,  as  is  well  known,  in  the  structure  of  the  bodies  of  their 
vertebree,  and  in  the  nature  of  their  scales- and  their  arrangement  in 
cutaneous  sacs.     The  kidneys  of  these  animals  have  also  been  com- 
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pared  with  those  of  fishes ;  but  M.  Leydig  does  not  accept  this  assi- 
milation.  The  kidneys,  according  to  him,  have  the  same  stractare 
in  the  CceeUicB  as  in  the  other  Amphibia,  and  even  remind  him  of 
the  organization  of  the  kidneys  of  serpents.  Moreover  the  affinity 
with  the  Ophidia  does  not  depend  solely  npon  the  general  form  of 
the  body,  but  also  upon  the  dentition  and  npon  the  atrophy  of  oite  of 
the  longs. 

The  predominant  affinities  of  the  CcBcUice,  however,  are  incontes- 
tably  with  the  Amphibia :  in  support  of  this  we  may  dte  the  richly 
glandular  skin,  the  structure  of  the  hyoid  bone,  the  double  occipital 
condyle  on  the  cranium,  the  rudimentary  ribs,  and  the  presence  of 
branchisB  in  the  young.  We  may  also  mention  the  existence  of 
lachrymal  glands,  which  are  entirely  wanting  in  fishes.  As  to  the 
*'  false  nostril,"  we  may  r^ard  it  either  as  a  homologue  of  the 
cephalic  fossa  of  the  Ophidia  or  as  a  special  organ. — Siebold  4r  Kot" 
Uker^s  Zeitschrifi,  xviii.  pp.  576-696 ;  Bibh  Univ,  xxxv.  July  15, 
1869,  BuU.  Sei.  pp.  243-246. 

On  ihe  Spire  of  Yoluta  Thatcheri.    By  Prof.  Fkedsbick  M'Cot. 

Since  the  description  and  figure  of  Vohnia  Thatcheri  (M'Coy) 
were  published  in  the  '  Annals '  for  January  1868, 1  have  got  some 
fine  specimens  from  Wreck  Beef,  North-east  Australia,  showing  the 
spire  to  be  rather  slender,  obtusely  pointed,  and  composed  of  whorLs, 
the  two  lower  of  which  have  nine  or  ten  conical  spines  in  a  whorl, 
and  those  nearer  the  apex  have  a  corresponding  number  of  longitu- 
dinal ridges.  The  transverse  rows  of  blotches  are  more  red  than  in 
the  first  dead  specimen,  and  the  space  between  them  netted  with  a 
paler  orange  pattern  defining  irregular  trigonal  white  blotches. 

I  may  also  mention  that  I  have  likewise  obtained  specimens  of 
Voluta  canaZicu2a^a,  described  in  the  last  Number  of  the  <  Annals ' 
(p.  34),  from  the  same  locality  (Wreck  Beef),  with  the  colour  more 
perfect  and  showing  the  lineations. 

Melbourne;  May  21, 1869* 


On  two  new  Species  of  Gyrodus.     By  Sir  Philip  de  MiXPAs  Gbet 
Egeeton,  Bart.,  M.P.,  F.R.S.,  V.P.G.S. 

The  author  remarked  upon  the  characters  of  the  genus  Oyrodm, 
of  which  he  described  two  new  species,  namely,  G.  Gfoweri,  from 
a  deposit  of  Oolitic  age  on  the  east  coast  of  Sutherland,  having  the 
scales  covered  with  a  somewhat  reticulated  raised  pattern,  inter- 
spersed with  granules ;  and  G.  eoccoderma,  from  the  Kunmeridge  Clay 
of  Kimmeridge,  having  the  scales  adorned  with  a  multitude  of  sym-^ 
metrical  granules,  which  show  no  tendency  to  coalesce.  The  author 
also  described  a  vomer  of  SphoBrodus  gigas,  bearing  teeth  of  the  form 
usual  in  that  genus,  and  remarked  that  this  specimen  established  the 
validity  of  the  genus  SpJicerodus, — Proe.  Geoh  Soe.  June  23, 1869. 
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XVI. — Notes  on  the  Fertilization  of  Orchids. 
By  Charles  Darwin,  M.A.,  F.K.S.,  &c. 

To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History, 

Gentlemen, 

Haying  drawn  up  some  notes  for  a  French  translation  of 
my  work  ^  On  the  various  contrivances  by  which  British  and 
Foreign  Orchids  are  Fertilized  by  Insects '  (1862),  it  has  ap* 
peared  to  me  that  these  notes  would  be  worth  publishing  m 
English.  I  have  thus  been  able  to  bring  up  the  literature  of 
the  subject  to  the  present  day,  by  giving  references  to,  together 
with  very  brief  abstracts  of,  all  the  papers  published  since  my 
work  appeared.  These  papers  contain,  on  the  one  hand,  cor- 
rections of  some  serious  errors  into  which  I  had  fallen,  and, 
on  the  other  hand,  confirmations  of  many  of  my  statements. 
I  have  also  been  able  to  add,  from  my  own  observations  and 
those  of  others,  a  few  new  facts  of  interest.  A  heading  is 
given  to  each  note,  which  will  show  the  nature  of  the  correc- 
tion or  addition,  without  any  reference  to  my  book ;  but  I  have 
added  in  a  parenthesis  the  page  to  which  the  note  ought  to  be 
appended. 

Gentlemen, 
Down,  Beckenham,  Kent.  Your  obedient  Servant, 

July  28, 1869.  CHARLES  DaRWIN. 

Orchis  or  A7iacanwtis  pyramidalis  (p.  20). — The  late  Prof. 
Treviranus  has  confirmed  (Botanische  Zeitung,  1863,  p.  241) 
my  observations  on  this  remarkable  species ;  but  he  differs  from 
me  in  one  or  two  minor  points. 

On  the  kinds  of  Insects  which  habitually  visit  and  fertilize 
some  of  the  common  British  species  (j^  Orchis  (p.  35). — 1  believe 
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that  it  may  be  safely  predicated  that  orchids  with  very  long 
nectaries^  such  as  the  Anacamptisy  Gymnadeniaj  and  Platan- 
theraj  are  habitually  fertilized  by  Lepidoptera,  whilst  those 
with  only  moderately  long  nectaries  are  fertilized  by  bees  and 
Diptera — in  short,  that  the  length  of  the  nectary  is  correlated 
with  that  of  the  proboscis  of  the  insect  which  visits  the  plant. 
I  have  now  seen  Orchis  morio  fertilized  by  various  kinds  of 
bees,  namely: — ^by  the  hive-bee  (Apis  mellificcL)^  to  some  of 
which  from  ten  to  sixteen  pollen-masses  were  attached ;  by 
Bombus  muscoruniy  with  several  pollen-masses  attached  to  the 
bare  surface  close  above  the  mandibles ;  by  Eucera  longi- 
cornisy  with  eleven  pollen-masses  attached  to  its  head ;  and 
by  Osmia  rufa.  Tnese  bees,  and  the  other  Hymenoptera 
mentioned  throughout  these  notes,  have  been  named  for  me  by 
our  highest  authority,  Mr.  Frederick  Smith,  of  the  British 
Museum.  The  Diptera  have  been  named  by  Mr.  F.  Walker, 
of  the  same  establishment.  In  Northern  Germany,  Dr.  H. 
Miiller  of  Lippstadt  found  pollen-masses  of  Orchis  morio  at- 
tached to  Bombus  silvarumy  lapidariuSy  confusuSy  and  pra- 
torum.  The  same  excellent  observer  found  the  pollen-masses 
of  Orchis  latijblia  attached  to  a  Bombus ;  but  this  orchis  is 
also  frequented  by  Diptera.  A  friend  watched  for  me  Orchis 
masculay  and  saw  several  flowers  visited  by  a  BombuSy 
apparently  B.  muscorum'y  but  it  is  surprising  how  seldom 
any  insect  can  be  seen  visiting  this  common  species.  With 
respect  to  Orchis  maculatay  my  son,  Mr.  George  Darwin,  has 
clearly  made  out  the  manner  of  its  fertilization.  He  saw  many 
specimens  of  a  fly  {Empis  livida)  inserting  their  proboscides  into 
the  nectary;  and  subsequently  I  saw  the  same  occurrence* 
He  brought  home  six  specimens  of  this  Empisy  with  poUinia 
attached  to  their  spherical  eyes,  on  a  level  with  the  bases  of 
the  antennae.  The  polUnia  had  undergone  the  movement  of 
depression,  and  stood  a  little  above  and  parallel  to  the  pro- 
boscis :  hence  they  were  in  a  position  excellently  adapted  to 
strike  the  stigma.  Six  poUinia  were  thus  attached  to  one  spe- 
cimen, and  three  to  another.  My  son  also  saw  another  and 
smaller  species  (Empis  pennipes)  inserting  its  proboscis  into 
the  nectary ;  but  this  species  did  not  act  so  well  or  so  regu- 
larly as  the  other  in  fertilizing  the  flowers.  One  specimen  of 
this  latter  Empis  had  five  poUinia,  and  a  second  had  three 
poUinia,  attached  to  the  dorsal  surface  of  the  convex  thorax. 

On  nectar  being  secreted  and  contained  between  the  outer 
and  inner  membranes  of  the  nectary  in  several  species  ©/"Orchis 
(p.  51).— -I  have  repeated  my  observations  on  the  nectaries  of 
some  of  our  common  species,  and  especially  on  those  of  Orchis 
morioy  at  the  time  when  vfirious  bees  were  continually  visiting 
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the  flowers ;  but  I  could  never  see  the  minutest  drop  of  nectar 
within  the  nectarj.  Each  bee  remained  a  considerable  time 
with  its  proboscis  in  constant  moyement  whilst  inserted  into 
the  nectary.  I  observed  the  same  fact  with  Errvpis  in  the  case 
of  Orchis  maculata ;  and  in  this  orchis  I  could  occasionally 
detect  minute  brown  specks,  where  punctures  had  been  made. 
Hence  the  view  suggested  by  me  that  insects  puncture  the 
inner  lining  of  the  nectary  and  suck  the  fluid  contained  be- 
tween the  two  coats  may  be  safely  accepted.  I  have  said  in 
my  work  that  this  hypothesis  was  a  bold  one,  as  no  instance 
was  known  of  Lepidoptera  penetrating  with  their  delicate  pro- 
boscides  any  membrane ;  but  I  now  hear  from  Mr.  R,  Trimen 
that  at  the  Cape  of  Good  Hope  moths  and  butterflies  do  much 
injuiT  to  peaches  and  plums  by  penetrating  the  skin,  in  parts 
which  have  not  been  in  the  least  broken. 

Since  the  appearance  of  my  work,  the  follomng  observaiions 
haveheenpvhtishedon  other  species  ojOtckiBand  on  certain  allied 
f OTTOS  (p.  53).— Mr.  J.  Traheme  Moggridge  has  given  (Joum. 
Linn.  Soc.  vol.  viii.  Botany,  1865,  p.  256)  a  very  interesting 
account  of  the  structure  and  manner  of  fertilization  of  Orchis 
or  Aceras  longibracteata.  Both  poUinia,  as  in  Anacamptis 
pyramidalisj  are  attached  to  the  same  viscid  disk ;  but,  differ- 
ently from  those  in  that  species,  after  being  removed  from  the 
anther-cases,  they  first  converge  and  then  undergo  the  move- 
ment of  depression.  But  the  most  interesting  peculiarity  in 
this  species  is  that  insects  suck  nectar  out  of  minute  open  cells 
in  the  honeycombed  surface  of  the  labellum.  Mr.  Moggridge 
saw  this  plant  fertilized  by  a  large  bee,  the  Xylocopa  violacea. 
He  adds  some  observations  on  Orchis  hircinay  and  describes 
the  structure  and  manner  of  fertilization  of  Serapias  cordigera 
by  another  bee^  viz.  the  Ceratina  dlhilahris.  In  this  Serapias 
both  pollinia  are  attached  to  the  same  viscid  disk ;  when  first 
with<£rawn,  they  are  bent  backwards,  but  soon  afterwards 
move  forwards  and  downwards  in  the  usual  manner.  As  the 
stigmatic  cavity  is  narrow,  the  pollinia  are  guided  into  it  by 
two  guiding  plates. 

Mr.  Moggridge  sent  me  from  Northern  Italy  living  plants 
oi  Orchis  or  Neotinea  intacta^  together  with  excellent  drawings 
and  a  full  account  of  the  structure  of  the  flower.  He  informed 
me  that  this  species  is  remarkable  for  producing  seed  with- 
out the  aid  of  insects ;  and  I  ascertained  that  when  insects 
were  carefully  excluded,  almost  all  the  flowers  produced  cap- 
Biiks.  Their  fertilization  follows  froin  the  pollen  being  ex- 
tremely incoherent^  and  spontaneously  falling  on  the  stigma. 
Nevertheless  a  short  nectary  is  present,  the  pollinia  possess 

11* 
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small  viscid  disks,  and  all  the  parts  are  so  arranged  that,  if 
insects  were  to  visit  the  flowers,  the  pollen-masses  would  pro- 
bably be  removed  and  then  carried  to  another  flower,  bnt  not 
so  effectually  as  with  most  other  orchids.  We  shall  hereafter 
find  a  few  other  cases  of  orchids  which  have  structural  pecu- 
liarities adapted  both  for  self-fertilization  and  for  crossing.  I 
may  here  also  refer  to  a  paper  by  Mr.  R.  Trimen  (Joum.Linn. 
Soc.  vol.  vii.  Botany,  1863,  p.  144)  on  the  beautiM  Disa 
grandijlora  of  the  Cape  of  Gooli  Hope,  This  orchid  presents 
several  remarkable  characteristics,  one  of  these  being  that  the 
pollinia  do  not  spontaneously  undergo  any  movement  of  de- 
pression, the  weight  of  the  pollen-masses  sufficing  to  bend  the 
caudicle  into  the  proper  curvature  for  the  act  of  fertilization. 
Another  peculiarity  is  that  the  posterior  sepal  secretes  nectar, 
and  is  developed  into  a  spur-Uke  nectary.  Mr.  Trimen  in- 
forms me  that  he  has  seen  a  Dipterous  insect,  allied  to  Bom- 
byliusj  frequenting  the  flowers.  I  may  add  that  Mr.  Trimen 
has  sent  me  descriptions  and  specimens  of  various  other  South- 
African  orchids,  which  conmm  the  general  conclusions  at 
which  I  have  arrived  in  my  w;ork. 

On  the  movement  of  the  pollinia  ofOphrys  muscifera  (p.  56). 
— Mr.  T.  H.  Farrer,  who  has  lately  been  attending  to  me  fer- 
tilization of  various  plants,  has  convinced  me  9iat  I  have 
erred,  and  that  the  pollinia  of  this  Ophrya  do  undergo  a  move- 
ment of  depression.  Hence  my  remarks  on  the  correlation  of 
the  various  parts  of  the  flower  are  to  a  certain  extent  invali- 
dated; but  there  can  be  no  doubt  that  the  naturally  bent 
caudicle  plays  an  important  part  in  placing  the  pollen-mass 
in  a  proper  position  for  striking  the  stigma.  I  have  continued 
occasionally  to  watch  the  flowers  of  this  species,  but  have 
never  succeeded  in  seeing  insects  visit  them ;  but  I  have  been 
led  to  suspect  that  they  puncture  or  gnaw  the  small  lustrous 

f)rominences  beneath  the  viscid  disks,  which,  I  may  add,  are 
ikewise  present  in  several  allied  species.  1  have  observed 
very  minute  punctures  on  these  prominences,  but  I  could  not 
decide  whether  these  had  been  made  by  insects  or  whether 
superficial  cells  had  spontaneously  burst. 

Ophrye  aranifera  (p.  63). — F.  Delpino  states  (Fecondazione 
nellePiante&c,  Firenze,  1867,  p.  19)  that  he  has  examined  in 
Italy  thousands  of  specimens  of  this  Ophrys^  and  that  it  sel- 
dom produces  capsules.  It  does  not  secrete  any  nectar.  Al- 
though he  never  saw  an  insect  on  the  flowers  (excepting  once 
a  green  locust),  nevertheless  they  are  fertilized  by  insects ;  for 
he  found  pollen  on  the  stigmas  of  some  flowers,  which  had  their 
own  pollinia  still  within  the  anther-cases«     The  pollinia  never 
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spontaneously  fall  out.     He  appears  to  think  that  I  infer  that 
this  Ophrys  fertilizes  itself,  wnich  is  an  error. 

Ophrys  apifera  (p.  71). — Prof.  Treviranus  at  first  doubted 
(Botanische  Zeitiing,  1862,  p.  11)  the  accuracy  of  my  account  of 
this  Ophrysy  and  of  the  differences  between  it  and  0.  orach-' 
nites ;  but  he  has  subsequently  (Bot.  Zeit.  1863,  p.  241)  fully 
confirmed  all  that  I  have  stated. 

Ophrys  arachnites  (p.  72). — I  have  now  examined  several  ad- 
ditional living  specimens  of  this  Ophrys y  and  can  confirm  my 
statement  that  the  poUinia  do  not  fall  out  of  the  anther-^^ases, 
even  when  the  spixes  are  strongly  shaken ;  nor  do  they  fall 
out  when  the  spikes  are  kept  standing  in  water  for  a  week. 
Mr.  J.  Moggridge  has  made  (Joum.  Linn.  Soc.,  Bot.  vol.  viii. 
1865,  p.  258)  a  remarkable  observation  on  0.  scolopax^  which 
is  closely  allied  to  0.  arachnites, — namely,  that  at  Mentone  it 
never  exhibits  any  tendency  to  self-fertilization,  whilst  at 
Cannes  all  the  flowers  fertiUze  themselves,  owing  to  a  slight 
modification  in  the  curvature  of  the  anther,  which  causes  the 
poUinia  to  fall  out.  This  botanist  has  given,  in  his  ^  Flora  of 
Mentone,'  a  full  description,  with  excellent  figures,  of  0.  scolo- 
paxy  ara^hnitesy  araniferay  and  apifera ;  and  he  believes,  from 
the  number  of  intermediate  forms,  that  they  must  all  be 
ranked  as  varieties  of  a  single  species,  and  that  their  differ- 
ences are  intimately  connected  with  their  period  of  flowering. 
It  does  not  appear  that  these  forms  in  England,  judging  from 
their  distribution,  are  liable  to  pass  into  each  other,  within  any 
moderate  or  observable  period  of  time. 

On  the  fertilization  of  Herminium  monorchis  (p.  74). — My 
son,  Mr.  George  Darwin,  has  fully  observed  the  manner  of 
fertilization  of  this  minute  and  rare  orchis.  It  differs  from 
that  of  any  other  genus  known  to  me.  He  saw  the  flowers 
entered  by  various  minute  insects,  and  brought  home  no  less 
than  twenty-seven  specimens  with  pollinia  (generally  with  only 
one,  but  sometimes  with  two)  attached  to  them.  These  insects 
consisted  of  minute  Hymenoptera  (of  which  Tetrastichus  dia- 
phantus  was  the  commonest),  of  Diptera  and  Coleoptera,  the 
latter  being  MaUhodes  hrevicollis.  The  one  indispensable 
point  appears  to  be  that  the  insect  should  be  of  very  minute 
size,  the  largest  being  only  the  -5^5-  of  an  inch  in  length.  It 
is  an  extraordinary  fact  that  in  all  the  specimens  the  pollinia 
were  attached  to  the  same  peculiar  spot,  namely,  to  tne  outer 
side  of  one  of  the  two  front  legs,  to  the  projection  formed  by 
the  articulation  of  the  femur  with  the  coxa.  In  one  instance 
alone  a  pollinium  was  attached  to  the  outside  of  the  femur 
a  little  beneath  the  articulation.  The  cause  of  this  peculiar 
manner  of  attachment  is  sufficiently  clear :   the  middle  part 
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of  the  labellmn  stands  so  close  tb  the  anther  and  stigma,  that 
insects  always  enter  the  flower  at  one  comer,  between  the 
margin  of  the  labellnm  and  one  of  the  upper  petals ;  they  also 
almost  always  crawl  in  with  their  backs  turned  directly  or 
obliquely  towards  the  labellum.  My  son  saw  several  wnich 
had  begun  to  crawl  into  the  flower  in  a  different  position ;  but 
they  came  out  and  changed  their  position.  Thus,  standing  in 
either  comer  of  the  flower,  with  their  backs  turned  towards 
the  labellum,  thejr  inserted  their  heads  and  fore  legs  into  the 
short  nectary,  which  is  seated  between  the  two  widely  sepa- 
rated viscid  (^sks.  I  ascertained  that  they  stand  in  this  po^ 
sition  by  finding  three  dead  insects,  wmch  had  been  per- 
manently glued  to  the  disks.  Whilst  sucking  the  nectar, 
which  occupies  about  two  or  three  minutes,  the  projecting 
joint  of  the  femur  stands  under  the  large  helmet-uke  viscid 
disk  on  either. side;  and  when  the  insect  retreats,  the  disk 
exactly  fits  on,  aijd  is  glued  to,  the  prominent  joint.  The 
movement  of  depression  in  the  caudicle  then  takes  place,  and 
the  mass  of  pollen-grains  projects  just  beyond  the  tibia;  so 
that  the  insect,  when  entering  anotner  flower,  can  hardly  fail 
to  fertilize  the  stigma,  which  is  situated  directly  beneath  the 
disk  on  either  side.  I  know  of  hardly  any  other  case  in 
which  the  whole  structure  of  the  flower  is  more  beautifally 
correlated  than  in  the  Herminium  for  a  most  peculiar  manner 
of  fertilization. 

On  the  movement  of  the  poUinia  in  Peristylus  viridis  (p.  76). 
— Mr.  T.  H.  Farrer  informs  me  that  the  pollinia  certainly  wi^ 
dergo  a  movement  of  depression,  but  that  this  does  not  take 
place  until  twenty  or  thirty  minutes  have  elapsed  after  their 
removal  from  the  anther-cases.  This  length  of  time  probably 
accounts  for  my  oversight.  He  asserts  that,  after  the  move- 
ment of  depression,  the  pollinia  become  much  better  adapted 
to  strike  the  stigmatic  surface.  He  suggests  that  insects  may 
take  a  long  time  to  lick  up  the  nectar  from  the  two  naked 
spots  on  the  labellum,  and  through  the  narrow  slit-like  open- 
ing into  the  nectary — and  that  during  this  time  the  polli- 
nium  becomes  firmly  attached,  by  the  slow  hardening  of  the 
viscid  matter,  to  the  insect's  body,  so  as  to  be  subsequently 
ready  to  fertilize  another  flower  when  visited  by  the  same 
insect. 

On  the  Lepidoptera  which  fertilize  the  Gymnadenia  conopsea, 
and  on  the  divergence  of  the  pollinia  (p.  82). — Mr.  George 
Darwin  went  at  night  to  a  bank  where  this  species  grows 
plentifully,  and  soon  caught  Plusia  chrysitis  with  six  pollinia, 
P.  gammxL  with  three,  Anaitis  plagiaia  with  five,  and  IW" 
phoRna pronuhavfiXh.  seven  pollinia  attached  to  their  proboscides. 
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I  majr  add  that  he  caught  the  first-named  moth,  bearing  the 
poUinia  of  this  orchis,  m  my  flower-garden,  although  more 
than  a  quarter  of  a  mile  distant  from  anj  spot  where  the  plant 
grows.  I  state  in  mj  work  that  I  do  not  understand  the  cause 
of  the  divergence  of  the  poUinia  so  that  they  are  enabled  to 
strike  the  lateral  stigmatic  surfaces;  but  the  explanation  is 
simple.  The  upper  margin  of  the  nectary  is  arched,  being 
formed  on  one  side  by  the  disk  of  one  pollinium,  and  on  the 
other  side  by  the  other  disk.  Now  if  a  moth  inserts  its  pro- 
boscis obliquely,  and  there  are  no  guiding-ridges  by  which,  as 
in  Anacanwtis  pyramidalis^  a  motn  is  compelled  to  insert  its 
proboscis  directly  in  front,  or  if  a  bristle  be  inserted  obli(juely, 
one  pollinium  alone  is  removed.  In  this  case  the  polbnium 
becomes  attached  a  little  on  one  side  of  the  bristle  or  proboscis; 
and  its  extremity,  after  the  vertical  movement  of  depression, 
occupies  a  proper  position  for  striking  the  lateral  stigma  on 
the  same  side. 

On  the  Gymnadenia  tridentata  of  North  America  (p.  83). — 
Prof.  Asa  Gray  has  published  (American  Journal  of  Science, 
vol.  xxxiv.  1862,  p.  426,  and  footnote  p.  260 ;  and  vol.  xxxvi. 
1863,  p.  293)  some  interesting  notes  on  the  Chymnadenia 
tridentata.  The  anther  opens  in  the  bud,  and  some  of  the 
pollen  invariably  falls  on  the  naked  cellular  tip  of  the  rostel- 
lum ;  and  this  part,  strange  to  say,  is  penetrated  by  the  pollen- 
tubes,  so  that  the  flowers  are  self-fertilized.  Nevertheless 
'^all  the  arrangements  for  the  removal  of  the  poUinia  by  insects 
(including  the  movement  of  depression)  are  as  perfect  as  in  the 
species  which  depend  upon  insect  aid."  Hence  there  can  be 
httle  doubt  that  this  species  is  occasionally  crossed. 

Habenaria  or  Platanthera  bifolia  (p.  88). — According  to 
Dr.  H.  Mtiller,  of  Lippstadt,  PL  bifolia  of  English  authors  is 
the  PL  solstitialis  of  Boenninghausen ;  and  he  fully  agrees 
with  me  that  it  must  be  ranked  as  specifically  distinct  from 
PL  chlorantha.  Dr.  Muller  states  that  this  latter  species  is 
connected  by  a  series  of  gradations  with  another  form  which 
in  Germany  is  called  PL  bifolia.  He  gives  a  very  full  and 
valuable  account  of  the  variability  of  these  species  of  Platan- 
thera and  of  their  structure  in  relation  to  their  manner  of  fer- 
tilization. (See  Verhandl.  d.  Nat.  Verein.  Jahrg.  xxv.  III. 
Folge,  V.  Bd.  pp.  36-38.) 

American  species  of  Platanthera  (p.  91).^Prof.  Asa  Gray 
has  described  (American  Journal  of  Science,  vol.  xxxiv.  1862^ 
pp.  143,  269,  &  424,  and  vol.  xxxvi.  1863,  p.  292)  the  struc- 
tnre  of  ten  American  species  of  Platanthera.  Most  of  these 
■resemble  in  their  manner  of  fertilization  the  two  British  spe- 
cies described  by  me ;  but  some  of  them,  in  which  the  viscid 
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disks  do  not  stand  far  apart,  hare  curious  contrivances,  such 
as  a  channelled  labellum,  lateral  shields,  &c.,  con^Uing 
moths  to  insert  their  proboscides  directly  in  front.  PL  Mookerij 
on  the  other  hand  {ibid.  vol.  xxxiv.  1862,  p.  143),  differs  in  a 
very  interesting  manner :  the  two  viscid  disks  stand  widely 
separated  from  each  other;  consequently  a  moth,  unless  of 
gigantic  size,  would  be  able  to  suck  the  copious  nectar  withoat 
touching  either  disk ;  but  this  risk  is  avoided  in  the  following 
manner :— The  central  line  of  the  stigma  is  prominent,  and  the 
iabellum,  instead  of  hanging  down,  as  in  most  of  the  other 
species,  is  curved  upwaras,  so  that  the  front  of  the  flower  is 
made  somewhat  tubular  and  is  divided  into  two  halves.  Thus 
a  moth  is  compelled  to  go  to  one  or  the  other  side,  and  its 
face  will  almost  certainly  be  brought  into  contact  with  one  of 
the  disks.  The  drum  of  the jpolTinium,  when  removed,  con- 
tracts in  the  same  manner  as  i  have  described  under  PL  cUo- 
rantha.  Prof.  Gray  has  seen  a  butterfly  from  Canada  with 
the  pollinia  of  this  species  attached  to  each  eye.  In  the  case 
of  ^Flatanihera  jlava  (American  Journal  of  Science,  vol.  xxxvi. 
1863,  p.  292),  moths  are  compelled  in  a  different  manner  to 
enter  the  nectary  on  one  side.  A  narrow  but  strong  protube- 
rance, rising  from  the  base  of  the  Iabellum,  projects  upwards 
and  backwards,  so  as  almost  to  touch  the  column ;  tnus  the 
moth,  being  forced  to  50  to  either  side,  is  ahnost  sure  to 
withdraw  one  of  the  viscid  disks.  In  the  allied  and  wonderful 
Bonatea  spedosa  of  the  Cape  of  Good  Hope  there  is  a  similar 
contrivance  for  the  same  purpose. 

Platanthera  hyperborea  and  dilatata  have  been  regarded 
by  some  botanists  as  varieties  of  the  same  species ;  and  Prof. 
Asa  Gray  says  (Amer.  Joum.  of  Science,  vol.  xxxiv.  1862, 
pp.  259  &  425)  that  he  has  often  been  tempted  to  come  to  the 
same  conclusion ;  but  now,  on  closer  examination,  he  finds, 
besides  other  characters,  a  remarkable  physiological  difference, 
namely,  that  PL  dilatata^  like  its  congeners,  requires  insect  aid 
and  cannot  fertilize  itself;  whilst  in  PL  hyperborea  the  pollen- 
masses  commonly  fall  out  of  the  anther-cells  whilst  the  flower 
is  very  young  or  in  bud,  and  thus  the  stigma  is  self-fertilized. 
Nevertheless  the  various  structures  adapted  for  crossing  are 
still  present. 

Fertilization  of  Epipactis  palustris  (p.  102). — ^My  son,  Mr. 
W.  E.Darwin,  has  carefully  observed  for  me  this  plant  in  the 
Isle  of  Wight.  Hive-bees  seem  to  be  the  chief  agents  in  fer- 
tilization ;  for  he  saw  about  a  score  of  flowers  visited  by  these 
insects,  many  of  which  had  pollen-masses  attached  to  their 
foreheads, ^'ust  above  the  mandibles.  I  had  supposed  that  in- 
sects crawled  into  the  flowers ;  but  hive-bees  are  too  large  to 
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do  this ;  they  always  climg^  whilst  sucking  the  nectar,  to  the 
distal  and  hinged  half  of  the  labellum,  whicn  was  thus  pressed 
downwards.  Owing  to  this  part  being  elastic  and  tending  to 
spring  up,  the  bees,  as  they  left  the  flowers,  seemed  to  fly 
rather  upwards ;  and  this  would  favour,  in  the  manner  explained 
by  me,  the  complete  withdrawal  of  the  pollen-masses,  quite  as 
well  as  an  insect  crawling  out  of  the  flower  in  an  upward 
direction.  Perhaps,  however,  this  upward  movement  may  not 
be  so  necessary  as  I  had  supposed;  for,judpng  from  the  point 
at  which  the  pollen-masses  were  attached  to  the  bees,  the 
back  part  of  the  head  would  press  against,  and  thus  lift  up,  the 
blunt,  solid,  upper  end  of  the  anther,  thus  freeing  the  pollen- 
masses. 

Various  other  insects  besides  hive-bees  visit  this  Epipactia* 
My  son  saw  several  large  flies  {Sarcophaga  carnosa)  haunting 
the  flowers ;  but  they  did  not  enter  in  so  neat  ana  regular  a 
manner  as  the  hive-bees ;  nevertheless  two  had  pollen-masses 
attached  to  their  foreheads.  Several  smaller  flies  {Ccelopa 
Jrtgida)  were  also  seen  entering  and  leaving  the  flowers,  with 
poUen-masses  adhering  rather  irregularly  to  the  dorsal  surface 
of  the  thorax.  Three  or  four  distinct  kinds  of  Hymenontera 
(one  of  small  size  being  Crahro  brevis)  likewise  visitea  the 
flowers :  and  three  of  these  Hymenoptera  had  pollen-masses 
attached  to  their  backs.  Other  still  more  minute  Diptera, 
Coleoptera,  and  ants  were  seen  sucking  the  nectar ;  but  these 
insects  appeared  to  be  too  small  to  transport  the  pollen-masses. 
It  is  remarkable  that  some  of  the  foregoing  insects  should 
visit  these  flowers ;  for  Mr.  F.  Walker  informs  me  that  the 
Sarcophaga  frequents  decaying  animal  matter,  and  the  Goehpa 
haunts  seaweed,  occasionally  settling  on  flowers ;  the  Crahro 
also,  as  I  hear  from  Mr.  F.  Smith,  collects  small  beetles  {Hal-- 
ticoe)  for  provisioning  its  nest.  It  is  equally  remarkable,  see- 
ing how  many  kinds  of  insects  visit  this  Mpipa^ctisj  that,  al- 
though my  son  watched  for  some  hours  on  three  occasions 
huncbeds  of  plants,  not  a  single  humble-bee  alighted  on  a 
flower,  though  many  were  flying  about.  In  a  footnote  I  have 
given  the  results  of  experiments  made  by  Mr.  More,  by  cutting 
off  the  distal  and  hinged  half  of  the  labellum,  in  order  to  as- 
certain how  far  this  part  is  important.  He  has  now  repeated 
the  experiment  on  nme  additional  flowers  :  of  these,  three  did 
not  produce  seed-capsules;  but  this  may  have  been  accidental. 
Of  six  capsules  which  were  produced,  two  contained  about  as 
many  seeds  as  the  capsules  oi  unmutilated  flowers  on  the  same 
plant;  but  four  capsules  contained  much  fewer  seeds.  The 
seeds  themselves  were  well-formed.  These  experiments,  as 
far  as  they  go,  support  the  view  that  the  distsu  part  of  the 
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labellum  plajs  an  important  part  in  leading  insects  to  enter 
and  leave  the  flower  in  a  proper  manner  for  fertilization. 

Fertilization  of  Epipactis  latifolia  (p.  104). — ^Althongh  liiis 
orchis  is  not  common  in  the  yicinity  of  Down,  by  a  fortonate 
chance  several  plants  sprang  np  in  a  gravel  walK  close  to  my 
house,  so  that  i  have  been  able  to  observe  them  during  several 
years,  and  have  thus  discovered  how  they  are  fertilized.  Al- 
though hive-bees  and  humble-bees  of  many  kinds  were  con- 
stancy flying  over  the  plants,  I  never  saw  a  bee  or  any  Dip- 
terous insect  visit  the  flowers ;  whilst,  on  the  other  hand,  I 
repeatedly  observed  each  year  the  common  wasp  ( Vespa  syU 
vestris)  sucking  the  nectar  out  of  the  open  cup-shaped  label- 
lum. I  thus  saw  the  act  of  fertilization  effected  by  the  pollen- 
masses  being  removed  and  carried  on  the  foreheads  of  the 
wasps  to  other  flowers.  Mr.  Oxenden  also  informs  me  that 
a  large  bed  of  E.purpurata  (which  is  considered  by  some 
botamsts  a  distinct  species,  and  by  others  a  variety)  was 
frequented  by  ^^  swarms  of  wasps.  It  is  very  remarkable 
that  the  sweet  nectar  of  this  Epipactis  should  not  be  attractive 
to  any  kind  of  bee.  If  wasps  were  to  become  extinct  in  any 
district,  so  would  the  Epipactis  latijbUa, 

Dr.  H.  Muller  of  Lippstadt  has  published  ( Verhandl.  d.  Nat 
Ver.  Jahrg.  xxv.  III.  Folge,  v.  Bd.  pp.  7-36)  some  very  im- 
portant observations  on  the  differences  in  structure  and  m  the 
manner  of  fertilization,  as  wdl  as  on  the  connecting  gradations, 
between  Epipactis  rubiffinosaj  microphylla^  ana  viridijlora. 
The  latter  species  is  highly  remarkable  by  the  absence  of  a 
rostellum,  and  by  being  regularly  self-fertilized.  This  latter 
circumstance  follows  from  the  incoherent  j^Uen  of  the  lowerpart 
of  the  pollen-masses  emitting,  whilst  stdl  within  the  anther- 
cells,  pollen-tubes,  which  penetrate  the  stigma ;  and  this  oc- 
curred even  in  the  bud  state.  This  species,however,is  probably 
visited  by  insects,  and  occasionally  crossed ;  for  the  labellum 
contains  nectar.  E.  microphyUa  is  equally  remarkable,  by 
being  intermediate  in  structure  between  E.  laii/bliay  which  is 
always  fertilized  by  the  aid  of  insects,  and  E,  viridijlora, 
which  does  not  necessarily  require  any  such  aid.  The  whole 
of  this  memoir  by  Dr,  H.  Mtiller  deserves  to  be  attentively 
studied. 

Cephcdanthera  grandijhra  (p.  108). — During  the  year  1862, 
the  flowers  of  this  orchis  appeared  to  have  been  visited  much 
less  frequently  by  insects  than  during  the  previous  years ;  for 
the  masses  of  pollen  were  seldom  broken  down.  Although  I 
have  repeatedly  examined  l^e  flowers,  I  have  never  seen  a 
trace  of  nectar ;  but  some  appearances  lead  me  to  suspect  that 
the  ridges  within  the  base  of  the  labellum  are  attractive  to 
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insects,  and  axe  gnawed  by  them;  as  in  the  case  of  many 
VandeaB  and  other  exotic  orchids. 

Goodyera  r^ena  (p.  114). — Mr.  R.  B.  Thomson  informs  me 
that  in  the  north  of  Scothmd  he  saw  many  humble-bees  visit- 
ing the  flowers  and  removing  the  pollen-masses,  which  were 
attached  to  their  proboscides.  The  bee  sent  was  Bombuapror 
torum.  This  species  grows  also  in  the  United  States ;  and 
Prof.  Gray  (Amer.  Jonm.  of  Science,  vol.  xxxiv.  1862,  p.  427) 
confirms  my  account  of  its  structure  and  manner  of  fertiliza- 
tion, which  is  likewise  applicable  to  another  and  very  dis- 
tinct species,  namely,  Oooayera  pvbeacena.  Prof.  Gray  states 
that  the  passage  into  the  flower,  which  is  at  first  very  narrow, 
becomes,  as  I  suspected,  more  open  during  its  older  state. 
Prof.  Gray  believes,  however^  that  it  is  the  column,  and  not 
the  labellum,  which  changes  its  position. 

Spiranthes  autumnalis  (p.  123). — ^As  in  the  case  of  the 
Ooodyeruy  Prof.  Gray  feels  confident  that  it  is  the  column  which 
moves  from  the  labellum  as  the  flower  grows  older,  and  not, 
as  I  had  supposed,  the  labellum  which  moves  from  the  column. 
He  adds  that  this  change  of  position,  which  plays  so  important 
a  part  in  the  fertilization  of  the  flower,  "  is  so  striking  that 
we  wonder  how  we  overlooked  it"  (Amer.  Joum.  of  Science, 
vol  xxxiv.  p.  427). 

On  the  rostellum  o/'Listera  ovata  not  exploding  spontaneoti^ly 
(p.  149). — I  have  covered  up  some  additional  plants,  and  found 
that  the  rostellum  lost  its  power  of  explosion  in  about  four  days, 
the  viscid  matter  then  turning  brown  witlxin  the  loculi  of  the 
rostellum.  The  weather  at  the  time  was  unusually  hot,  and 
this  may  have  hastened  the  process.  After  the  four  days  had 
elapsed,  the  pollen  had  become  very  incoherent  and  some  had 
fallen  on  the  two  comers,  or  even  over  the  whole  surface,  of 
the  stigma,  which  was  penetrated  bv  the  pollen-tubes.  Hence, 
if  insects  shoidd  fail  to  remove  the  pollinia  by  causing  the 
explosion  of  the  rostellum,  this  orchid  certainly  seems  capable 
of  occasional  self-fertilization.  But  the  scattering  of  the  in- 
coherent pollen  was  largely  aided  by,  and  perhaps  wholly  de- 
pended on,  the  presence  of  Thripa — insects  so  minute  that 
they  could  not  be  excluded  by  any  net. 

Listera  cordcOa  (p.  152). — Prot  Dickie  has  been  so  good  as 
to  observe  the  flowers  on  living  plants.  He  informs  me  that, 
when  the  pollen  is  mature,  the  crest  of  the  rostellum  is  di- 
rected towards  the  labellum,  and  that,  as  soon  as  touched,  the 
viscid  matter  explodes,  the  pollinia  becoming  attached  to  the 
touching  object;  after  the  explosion,  the  rostellum  bends 
downwards  and  spreads  out,  thus  protecting  the  virgin  stig- 
matic  surface ;  subsequently  the  rostellum  rises  and  exposes 
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the  stigma ;  so  that  eveiything  here  goes  on  as  I  have  de« 
scribed  under  Listera  ovata.  The  flowers  are  frequented  by 
minute  Diptera  and  Hjmenoptera* 

On  the  aelf-fertilization  of  Neottia  nidus-avis^  and  on  the 
rostellum  not  exploding  spontaneously  (p.  153). — I  covered  up 
with  a  net  several  plants,  and  after  four  dajs  found  that  the 
rostellum  had  not  spontaneously  exploded,  and  had  already 
almost  lost  this  power.  The  pollen  had  become  incoherent, 
and  in  all  the  flowers  much  had  fallen  on  the  stigmatic  sur- 
faces, which  were  penetrated  by  pollen-tubes.  The  spreading 
of  the  pollen  seemed  to  be  in  part  caused  by  the  presence  of 
ThripSj  many  of  which  minute  insects  were  crawling  about 
dusted  all  over  with  pollen.  The  covered-up  plants  produced 
plenty  of  capsules,  but  these  were  much  smaller  and  contained 
much  fewer  seeds  than  the  capsules  produced  by  the  adjoining 
uncovered  plants.  I  may  here  add  that  I  detected  on  the  crest 
of  the  rostellum  some  minute  rough  points,  which  seemed 
particularly  sensitive  in  causing  the  rostellum  to  explode. 

Dr.  H.  Mliller,  of  Lippstadt,  informs  me  that  he  has  seen 
Diptera  sucking  the  nectar  and  removing  the  pollinia  of  this 
plant. 

On  the  self-Jertilization  of  certain  Epidendreae  (p.  166). — 
Dr.  Cruger  says  (Joum.  Linn.  Soc.  vol.  viii.  Botany,  1864, 
p.  131)  that  "  we  have  in  Trinidad  three  plants  belonging  to 
the  EpidendresB  (a  Schomburgkiay  Cattleyaj  and  Epidendron) 
which  rarely  open  their  flowers,  and  are  invariably  impreg- 
nated when  thev  do 'open  them.  In  these  cases  it  is  easily 
seen  that  the  pollen-masses  have  been  acted  on  by  the  stig- 
matic fluid,  and  that  the  pollen-tubes  descend  from  the  pollen- 
masses  in  situ  down  into  the  ovarian  canal."  Mr.  Anderson, 
a  skilfal  cultivator  of  orchids  in  Scotland,  informs  me  (see  also 
*  Cottage  Gardener,'  1863,  p.  206)  that  with  him  the  flowers 
of  Dendrohium  cretaceum  never  expand,  and  yet  produce 
capsules  with  plenty  of  seed,  which,  when  examined  by  me, 
was  found  to  be  perfectly  good.  These  orchids  make  a  near 
approach  to  those  dimorphic  plants  (as  Oxalisj  Ononis,  and 
viola)  which  habitually  produce  open  and  perfect,  as  well  as 
closed  and  imperfect  flowers. 

On  the  slow  movement  of  the  pollinia  in  Oncidium  (p.  189). 
*— Mr.  Charles  Wright,  in  a  letter  to  Prof.  Asa  Gray,  states 
that  he  observed  in  Cuba  a  poUinium  of  an  Oncidium  attached 
to  a  Bombus,  and  he  concluded  at  first  that  I  was  completely 
mistaken  about  the  movement  of  depression ;  but  after  several 
hours  the  pollinium  moved  into  the  proper  position  for  fertilizing 
the  flower. 

Manner  of  fertilization  of  various  exotic  Orchids    (p.  189). 


Mr,  C,  Darwin  on  the  Fertilization  of  Orchids.         153 

— I  may  here  remark  that  Delpino  (Fecondazione  nelle  Piante, 
Firenze,  1867,  p.  19)  says  he  has  examined  flowers  of  Van€lay 
Epidendron,  Pnaius^  Oncidiumj  and  Dendrobiumj  and  con- 
firms my  general  statements.  •  The  late  Prof.  Bronn,  in  his 
German  translation  of  this  work  (1862,  p.  221),  gives  a  de- 
scription of  the  structure  and  manner  of  fertilization  of  Stan- 
hopea  devoniensis. 

Sleit^  of  Acropera  not  separated  {p,  206). — I  have  committed 
a  great  error  about  this  genus,  in  supposing  that  the  sexes 
were  separate.  Mr.  J.  Scott,  of  the  B^yal  Botanic  Garden  of 
Edinburgh,  soon  convinced  me  that  it  was  an  hermaphrodite, 
by  sending  me  capsules  containing  good  seed,  whicn  he  haa 
obtained  by  fertilizmg  some  flowers  with  pollen  from  the  same 
plant.  He  succeeded  in  doing  this  by  cutting  open  the  stig- 
matic  chamber,  and  inserting  the  pollen-masses.  My  error 
arose  from  my  ignorance  of  the  remarkable  fact  that,  as  shown 
by  Dr.  Hildebrand  (Botanische  Zeitung,  1863,  Oct.  30  et 
seq.y  and  Aug.  4, 1865),  in  many  orchids  the  ovules  are  not 
developed  until  several  weeks  or  even  months  after  the  pollen- 
tubes  have  penetrated  the  stigma.*  No  doubt  if  I  had  exa- 
mined the  ovaria  of  Acropera  some  time  after  the  flowers  had 
withered,  I  should  have  found  well-developed  ovules.  In 
many  exotic  orchids  besides  Acropera  (namely,  in  Oongora^ 
Girrhoeay  Acineta^  Stanhopea^  &c.),  the  entrance  into  the  stig- 
matic  chamber  is  so  narrow  that  the  pollen-masses  cannot  be 
inserted  without  the  greatest  difficulty.  How  fertilization  is 
efifected  in  these  cases  is  not  yet  known.  That  insects  are  the 
agents  there  can  be  no  doubt ;  for  Dr.  Crliger  saw  a  bee  {Eu- 
gtossa)  with  a  pollinium  of  a  Stanhopea  attached  to  its  back ; 
and  bees  of  the  same  genus  continually  visit  Gongora.  Fritz 
Mttller  has  observed,  in  the  case  of  Cirrhcea  (Bot.  Zeitung, 
Sept.  1868,  p.  630),  that  if  one  end  of  the  pollen-mass  be  in- 
serted into  the  narrow  entrance  of  the  stigmatic  chamber,  this 
part,  from  being  bathed  by  the  stigmatic  fluid,  swells,  and  the 
whole  pollen-mass  is  thus  gradually  drawn  into  the  stigmatic 
entrance.  But,  from  observations  which  I  have  made  on 
Acropera  and  Stanhopea  in  my  own  hot-house,  I  suspect  that, 
with  many  of  these  orchids,  me  pedicel  with  the  narrow  ena 
of  the  pollinium,  and  not  the  broad  end,  is  ordinarily  inserted 
into  the  stigmatic  chamber.  By  thus  placing  the  pollinium, 
I  have  occasionally  succeeded  m  fertilizing  some  of  these 
orchids,  and  have  obtained  seed-capsules. 

Structure  and  fertilization  of  the  Vandese  cfec.  of  Brazil 
(p.  210). — Fritz  Miiller  has  sent  me  many  letters  containing  an 
astonishing  number  of  new  and  curious  observations  on  the 
structure  and  manner  of  cross-fertilization  of  various  orchids 
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inhabiting  South  Brazil.  I  much  regret  that  I  have  not  here 
space  or  time  to  give  an  abstract  of  his  many  discoyeries, 
which  support  the  general  conclusions  giyen  m  my  work; 
but  I  hope  that  he  will  some  daj  be  induced  to  publish  a  fall 
account  of  his  observations. 

Fertilization  of  Catasetum  (p.  211). — It  has  heea  highly 
satisfactory  to  me  that  my  observations  and  predictive  conclu- 
sions in  regard  to  Catasetum  have  been  ftilly  confirmed  by  the 
late  Dr.  Crftger,  the  Director  of  the  Botanic  Gardens  of  Tri- 
nidady  in  letters  to  me  and  in  his  paper  in  the  ^  Journal  of  the 
Linnean  Society '  (vol.  viii.  Bot.  1864^  p.  127).  He  sent  me 
specimens  of  the  bees,  belonging  to  three  species  of  Eitghssaj 
which  ho  saw  gnawing  the  inside  of  the  labellum.  The  pol- 
linia,  when  ejected,  become  attached  to,  and  lie  flat  on,  the 
backs  of  the  bees,  on  the  hairy  surface  of  the  thorax.  Dr. 
Crttger  has  also  proved  that  I  was  correct  in  asserting  that 
the  sexes  of  Gaiasetum  ore  separate,  for  he  fertilized  female 
flowers  with  pollen  from  the  male  plants ;  and  Fritz  Mliller 
effected  the  same  thing  with  Catasetum  m£ntosum  in  South 
Brazil.  Nevertheless,  frem  two  accounts  which  I  have  re- 
ceived, it  appears  that  GatoMtum  tridentatum^  though  a  male 
plant^  occasionally  produces  seed-capsules ;  but  every  botanist 
I:nows  that  this  occasionally  occurs  with  the  males  of  other 
dioecious  plants.  Fritz  Muller  has  ^ven  (Botanische  Zeitung, 
Sept.  1868,  p.  630)  a  most  interestmg  account,  agreeing  with 
mine,  of  the  state  of  the  minute  poUinia  in  the  female  plant : 
the  anther  never  opens,  and  the  pollen-masses  are  not  attached 
to  the  viscid  disks,  so  that  thejr  cannot  be  removed  by  any 
natmral  means.  The  pollen-grams,  as  so  generally  occurs  wilh 
rudimentary  organs,  are  extremely  variable  in  size  and  shape. 
Nevertheless  the  grains  of  the  rudimentary  pollen-masses  be- 
longing to  the  female  plant,  when  applied  (which  can  never 
naturally  occur)  to  the  stigmatie  surface,  emitted  their  pollen- 
tubes  !  This  appears  to  me  a  very  curious  instance  of  the 
slow  and  gradual  manner  in  which  structures  are  modified ; 
for  the  female  pollen-masses,  included  within  an  anther  which 
never  opens,  are  seen  still  partially  to  retain  their  former 
powers  and  function. 

Mormodes  hixaium  (p.  265).— I  have  now  examined  another 
species  of  Mormodes^  tne  rare  M,  iuxatum^  and  I  find  that  the 
chief  points  of  structure,  and  the  action  of  the  different  parts, 
includmg  the  sensitiveness  g(  the  filament^  are  the  same  as 
in  M.  iffnea.  The  cup  of  the  labellum,  however,  is  much 
larger,  and  is  not  pressed  down  firmly  on  the  filament  on  &e 
summit  of  the  column.  This  cup  probably  serves  to  attract 
insects,  and,  as  in  Catasetum,  is  gnawed  by  them.    The  flowers 
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are  as3nnmetrical  to  an  extraordinary  degree,  the  right-hand 
and  left-hand  sides  differing  much  in  shape. 

Gycnoches  ventrtcoaum  (p.  265). — The  plant  described  in  my 
work  as  a  second  species  of  Mormodes  proves  to  be  Cycnoche8 
verUricosum.    I  first  received  from  Mr.  Veitch  some  flower-buds, 
from  which  the  section  (fig.  xxx.)  was  taken ;  but  subsequently 
he  sent  me  some  perfect  flowers.     The  yellowish-green  petals 
and  sepals  are  reflexed ;  the  thick  labellum  is  singularly  shaped, 
with  its  upper  surface  convex,  like  a  shallow  basm  tumea 
upside  down.    The  thin  column  is  of  extraordinary  length,  and 
arches  like  the  neck  of  a  swan  over  the  labellum ;  so  that  the 
whole  flower  presents  a  very  singular  appearance.    In  the  sec- 
tion of  the  flower,  given  in  my  work,  we  see  the  elastic  pedicel 
of  the  pollininm  bowed,  as  in  Cataaetum  or  Mormodes ;  but  at 
the  period  of  growth  represented  in  the  figure  the  pedicel  was 
still  united  to  the  rostelium,  the  future  line  of  separation  being 
shown  by  a  layer  of  hyaline  tissue  indistinct  towards  the  upper 
end  of  the  disk.     The  disk  is  of  gigantic  size,  and  its  lower 
end  is  produced  into  a  great  fringed  curtain,  which  hangs  in 
front  of  the  stigmatic  chamber.    The  viscid  matter  of  the  disk 
sets  hard  very  quickly,  and  changes  colour.     The  disk  ad- 
heres to  any  object  with  surprising  strength.     The  anther  is 
very  different  in  shape  from  that  of  Gtiiasetum  or  Mormodes^ 
ana  apparently  would  retain  the  pollen-masses  with  greater 
force.    A  part  of  the  filament  of  the  anther,  lying  between 
two  little  leaf-like  appendages,  is  sensitive ;  and  when  this 
part  is  touched,  the  poDinium  is  swung  upwards,  as  in  Mor- 
modesj  and  with  sufficient  force,  if  no  object  stands  in  the 
way,  to  throw  it  to  the  distance  of  an  inch.     An  insect  of 
large  size  alights-  probably  on  the  labellum,  for  the  sake  of 
gnawing  the  convex  surface,  or  perhaps  on  the  extremity  of 
me  arched  and  depending  column,  and  then,  by  touching  the 
sensitive  point,  causes  the  ejection  of  the  pollen-masses^  which 
are  affixed  to  its  body  and  thus  transported  to  another  flower 
or  plant. 

Fertilization  of  the  ArethusesB  (p.  269). — Epipogium  Omelini 
has  been  the  sumect  of  an  admirable  memoir  (Ueber  den  Blu- 
thenbau,  &e.,  ^ottingen,  1866)  by  Ihr.  P.  Kohrbach,  who 
has  shown  how  the  flowers  are  fertilized  by  Bombus  lucorwm. 
With  respect  to  another  gemis  belon^n^  to  this  same  tribe, 
namely  Pogomia^  Dr.  Scudder  of  the  United  States  haa  de- 
scribed (ftoc.  Boston  Nat.  Hist.  Soc.  vol.  ix,  1863,  p.  182) 
the  manner  in  which  it  is  fertilized  by  the  aid  of  insects. 

Gypripediwra  (p.  274). — Prof.  Asa  Gray,  after  examining 
several  American  species  of  (yjjTw^cdtWii,  wrote  to  me  (see 
also  Amer.  Joum.  of  Science,  vol  xxxiv.  1862,  p.  427)  that 
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he  was  convinced  that  I  was  in  error,  and  that  the  flowers 
are  fertilized  by  small  insects  entering  the  labellum  through 
the  large  opening  on  the  upper  surface,  and  crawling  out  by 
one  of  the  two  small  orifices  close  to  either  anther  and  the 
stigma.  Accordingly  I  caught  a  very  small  bee  which  seemed 
of  about  the  right  size,  namely  the  Andrena  parvula  (and  this 
by  a  strange  chance  proved,  as  we  shall  presently  see,  to  be 
the  right  genus),  and  placed  it  in  the  labellum  through  the 
upper  large  opening.  The  bee  vainly  endeavoured  to  crawl 
out  again  the  same  way,  but  always  fell  backwards,  owing  to 
the  margins  being  inflected.  The  labellum  thus  acts  like  one 
of  those  conical  traps  with  the  edges  turned  inwards,  which  are 
sold  to  catch  beetles  and  cockroaches  in  the  London  kitchens. 
Ultimately  the  little  bee  forced  its  way  out  through  one  of  the 
small  orifices  close  to  one  of  the  anthers,  and  was  found  when 
caught  to  be  smeared  with  the  glutinous  pollen.  I  then  again 
put  the  same  bee  into  the  labellum ;  and  again  it  crawled  out 
through  one  of  the  small  orifices.  I  repeated  the  operation 
five  times,  always  with  the  same  result.  1  then  cut  away  the 
labellum,  so  as  to  examine  the  stigma,  and  found  it  well 
smeared  over  with  pollen.     Delpino  (Fecondazione  &c.  1867, 

S.  20)  with  much  sagacity  foresaw  that  some  insect  would  be 
Lscovered  to  act  in  the  manner  just  described ;  for  he  argued 
that  if  an  insect  were  to  insert  its  proboscis,  as  I  had  supposed, 
from  the  outside  through  one  of  the  small  orifices  close  to  one 
of  the  anthers,  the  stigma  would  be  fertilized  by  the  plant's 
own  pollen ;  and  in  this  he  did  not  believe,  from  having 
confidence  in  what  I  have  often  insisted  on — ^namely,  that  all 
the  contrivances  for  fertilization  are  arranged  so  that  the 
stigma  shall  receive  pollen  from  a  distinct  flower  or  plant 
But  these  speculations  are  now  all  superfluous ;  for,  owmg  to 
the  admirable  observations  of  Dr.  H.  Mliller,  of  Lippstadt 
(Verh.  d.  Nat.  Ver.  Jahrg.  xxv.  III.  Folge,  v.  Bd.  p.  1),  we 
actually  know  that  Cypripedium  calceolua  in  a  state  of  nature 
is  fertilized  by  two  species  of  Andrena^  in  the  manner  above 
supposed. 

On  the  relation  between  the  more  or  less  viscid  condition  of 
the  pollen  and  stigma  in  Cypripedium  (p.  276). — The  relation 
between  the  state  of  the  pollen  and  stigma,  which  I  have 
pointed  out  in  my  work,  is  strongly  confirmed  by  Prof.  Gray's 
statement  (Amer.  Joum.  of  Science,  vol.  xxxiv.  1862,  p.  428), 
namely,  that  in  C.  acaule  the  pollen  is  much  more  granular  or 
less  viscid  than  in  other  American  species  of  the  genus,  and  in 
this  species  alone  the  stigma  is  slightly  concave  and  viscid ! 
Dr.  Grray  adds  that  in  most  of  the  species  the  broad  stigma 
presents   another  remarkable  peculiarity,  "  in  being  closely 
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beset  with  minute^  rigid?  sharp-pointed  papillae^  all  directed 
forwards,  which  are  excellently  aoapted  to  brush  off  the  polle;i 
from  an  insect's  head  or  back. 

The  use  of  the  copious  fluid  contained  within  the  labellum 
<2/'Cor7anthes  (p.  278). — The  Coryanthes  mctcrantha  is  per- 
haps the  most  wonderful  of  all  Known  orchids,  even  more 
wonderful  in  structure  and  function  than  Catasetum.  Its 
manner  of  fertilization  has  been  described  by  Dr.  Crttger  in 
the  'Journal  of  the  Linnean  Society'  (vol.  viii.  Bot.  1864, 
p.  130),  and  in  letters  to  me.  He  sent  me  bees,  belonging  to 
the  genus  Euqlossa^  which  he  saw  at  work.  The  fluid  in  the 
bucket  formed  by  the  basal  part  of  the  labellum  is  not  nectar 
and  does  not  attract  insects,  but  serves,  by  wetting  their 
wings,  to  prevent  them  from  crawling  out  except  through  the 
small  passages  close  to  the  anther  and  stigma.  Thus  the 
secretion  of  fluid  in  this  orchis  serves  exactly  the  same  end  as 
the  inflected  margins  of  the  labellum  in  Cypripedium, 

On  the  evidence  that  Insects  visit  many  exotic  Orchids  in  order 
to  gnaw  parts  of  the  labellum^  and  not  for  the  sake  of  nectar 
(p.  284). — It  has  been  highly  satisfactory  to  me  that  this  hypo- 
thesis has  been  fully  confirmed.  In  the  W  est  Indies,  Dr.  Criiger 
witnessed  humble-bees  of  the  genus  Euglossa  gnawing  the 
labellum  of  Catasetuniy  CoryantheSy  Oongora.  ana  Stanhopea ; 
and  Fritz  Miiller  has  repeatedly  fomid,  in  South  Brazil^  the 
prominences  on  the  labellum  of  Onddium  gnawed.  We  are 
thus  enabled  to  understand  the  meaning  of  the  various  extra- 
ordinary crests  and  projections  on  the  labellum  of  various 
exotic  orchids ;  for  they  invariably  stand  in  such  a  position 
that  insects,  whilst  gnawing  them,  will  be  almost  sure  to 
touch  the  "Viscid  disks  of  the  pollinia,  and  thus  remove  them. 

Bonatea  speciosa  (p.  305). — The  manner  of  fertilization  of 
this  extraordinary  orchis  has  now  been  fully  described  by  Mr. 
R.  Trimen  in  the  ^  Journal  of  the  Liimean  Society '  (vol.  ix.. 
Bot.  1866,  p.  166).  A  projection  rising  from  the  base  of  the 
labellum  is  one  of  its  most  remarkable  peculiarities,  as  an  in- 
sect is  thus  compelled  to  insert  its  proboscis  on  one  side,  and 
thus  to  touch  one  of  the  two  widely  separated  and  projecting 
viscid  disks.  Mr.  J.  P.  Mansel  Weale  has  also  published 
(ibid  vol.  X.  1869,  p.  470)  analogous  observations  on  a  second 
species,  viz.  Bonaiea  Darwinii.  Mr.  Weale  caught  a  skipper- 
butterfly  {Pyrgvs  ehno)  quite  embarrassed  by  the  number  of 
r)llinia  belonging  to  liiis  orchis  which  adhered  to  its  sternum, 
do  not  know  of  any  other  case  in  which  the  pollinia  adhere 
to  the  sternum  of  a  Lepidopterous  insect. 

On  the  nature  of  the  contr<zction  which  causes  the  pollinia, 
afi/er  their  removal  from  the  anther j  to  change  their  position 
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(p.  338). — In  Orchis  hircinay  I  clearly  saw,  under  the  micro- 
scope, the  whole  front  of  the  viscid  disk  become  depressed  as  the 
two  poUinia  together  underwent  the  movement  of  depression. 

Kumber  of  seeds  (p.  344). — The  number  of  seeds  produced 
bj  Orchis  maculata^  as  given  in  my  work,  is  small  in  com- 
parison with  that  produced  by  some  foreign  species.  I  have 
shown  (Variation  of  Animals  and  Plants  under  Domestication, 
vol.  ii.  1868,  p.  379),  on  the  authority  of  Mr.  Scott,  that  a 
single  capsule  of  Acropera  contained  371,250  seeds ;  and  the 
species  produces  so  many  flowers  and  racemes,  that  a  single 
plant  probably  sometimes  produces  as  many  as  74  millions  of 
seeds  m  the  course  of  a  single  year.  Fritz  MuUer  carefully 
estimated,  by  weighing,  the  number  of  seeds  in  a  single  capsule 
of  a  MaxiUaria  in  South  Bnudl,  and  found  the  number 
1,756,440.  The  same  plant  sometimes  produces  half-ar-dozen 
capsules. 

Number  of  poUen-^ains  (p.  355). — ^I  have  endeavoured  to 
estimate  the  number  of  pollen-grains  produced  by  a  single 
flower  of  Orchis  mascula.  There  are  two  pollen-masses ;  in 
one  of  these  I  counted  153  packets  of  pollen ;  each  packet 
contains,  as  far  as  I  could  count,  by  carefully  breaking  it  up 
under  the  microscope,  nearly  100  compound  grains ;  and  each 
compound  grain  is  lormed  of  four  grains.  By  multiplying 
these  figures  together,  the  product  for  a  single  flower  is  about 
120,000  pollen-grains.  Now  we  have  seen  that  in  the  allied 
0.  macutata  a  single  capsule  produced  about  6,200  seeds ;  so 
that  there  are  nearly  twenty  pollen-grains  for  each  ovule  or 
seed.  As  a  single  flower  of  a  MaxiUaria  produced  1,756,000 
seeds,  it  would  produce,  according  to  the  above  ratio,  nearly 
34  million  pollen-grains,  each  of  which,  no  doubt,  includes 
the  elements  for  the  reproduction  of  every  single  character  in 
the  mature  plant ! 

Enumeration  of  the  Orchideae  whichy  as  ai  present  knoumy 
habitually  fertilize  themselves  (p.  358). — ^We  have  now  seen 
that  self-fertilization  habitually  occurs,  in  a  more  or  lessperfect 
manner,  in  one  of  the  species  oi  Ophrys^  of  Neotineuy  Gymnar 
denia^  Platanthera^  Eptpactisy  Cephalantheray  Neottia^  and  in 
those  EpidendrecB  and  in  Dendrcinum  which  often  produce 
flowers  that  never  expand.  No  doubt  other  cases  will  here- 
after be  discovered,  oelf-fertilization  seems  to  be  more  per- 
fectly secured  in  Ophrys  apifera  and  in  Neotinea  intacta  man 
in  the  other  species.  But  it  deserves  especial  notice  that  in 
all  these  orchids  structures  are  still  present,  not  in  a  rudimen- 
tary condition,  which  are  manifestly  adapted  for  the  transport 
by  insects  of  the  pollen-masses  from  one  flower  to  another. 
As  I  have  elsewhere  remarked,  some  plants,  both  indigenous 
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and  naturalized,  rarely  or  never  bear  flowers,  or,  if  they  do  bear. 
flowers,  these  never  produce  seed.  But  no  one  doubts  that 
it  is  a  general  law  of  nature  that  phanerogamic  plants  should 
produce  flowers,  and  that  these  flowers  should  produce  seed. 
When  they  fail  to  do  this,  we  believe  that  such  plants  would 
perform  their  proper  functions  under  different  conditions,  or 
that  they  formerly  did  so  and  will  do  so  again.  On  analogical 
grounds  I  believe  that  the  few  orchids  which  do  not  now  inter- 
cross, either  did  formerly  intercross  (the  means  for  effecting 
this  being  still  retained)  or  that  they  will  do  so.  at  some 
future  period  under  different  conditions,  unless,  indeed,  they 
become  extinct  from  the  evil  effects  oi  long-continued  close 
interbreeding. 

XVII. — Note  on  Hyponome  Sarsi,  a  recent  Cyatidean. 

By  S.  LOVBN*. 

The  general  appearance  of  this  very  remarkable  Echinoderm 
is  that  of  a  small  starfish  or  a  Euryalid.  It  has  a  disk,  con- 
vex on  the  ventral  surface,  flattened  on  the  dorsal,  and  five 
short  and  broad  rays ;  each  of  these  is  divided  into  two  short 
dichotomous  branches,  terminating  in  four  very  short  rounded 
lobes.  As  in  the  recent  genera,  Antedon  andPentacrinuSj  a  large, 
conical,  proboscis-like  funnel  rises  in  one  of  the  interradial  spaces 
of  the  ventral  surface  of  the  disk ;  and  from  a  point  situated 
a  Kttle  before  the  centre  of  the  same  surface  five  narrow  chan- 
nels, protected  by  marginal  scales,  radiate  and,  bifurcating 
thrice,  run  out  on  the  rays  and  their  branches,  giving  off  short 
branchlets  to  certain  sacculate  protuberances  placed  at  regular 
distances.  No  pinnulae.  On  the  protuberances  and  on  the 
rays  the  channelB  are  open;  but  •upon  the  disk,  between  their 
first  bifurcation  and  their  common  starting-point,  their  mar- 
gmal  scales  close  over  them,  forming  a  vault,  so  that  the  five 
channels  are  converted  into  covered  ducts,  converging  into  a 
conmion  subcentral  apertore,  concealed  beneath  the  integument, 
and  not  visible  from  the  outside.  In  the  covered  parts  of  the 
channels  I  found  masses,  consisting  of  microscopic  Crustacea, 
larval  bivalves,  and  other  remains  of  the  food  of  the  animal, 
apparently  taken  through  the  ends  and  open  parts  of  the 
channels,  and  on  its  way,  through  their  covered  parts,  to  the 
concealed  mouth.  On  the  rays^  near  their  tips,  are  seen  some 
few  pores,  perhaps  indicating  the  existence  of  retractile  organs. 
The  ventral  surface  is  clothed  with  rather  small,  thick-set, 

*  We  are  indebted  to  the  Author  for  the  communication  of  this  trans- 
lation from  *  Forhandlinger  ved  de  Skandinaviske  Naturforskeres  tiende 
Mode,  i  Christiania/  July  1868. 
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irregular  whitish  scales^  among  which,  in  certain  places,  some 
six  or  seven  larger  ones  are  seen  forming  a  rosette.  Between 
the  rays  and  their  bifurcations  this  scaly  covering  of  the  ven- 
tral surface  extends  back  on  to  the  dorsal  surface,  ending  there 
with  great  regularity'  in  triangular  spaces  pointing  to  the 
centre  of  the  disk.  The  remainder  of  the  dorsal  surface  of  the 
disk  and  the  rays,  which,  by  this  arrangement,  assumes  the 
form  of  a  regular  star  with  five  broad  dichotomous  rays,  is 
clothed  with  a  soft  and  smooth  brownish  skin.  There  is  no  trace 
of  a  calyx.  In  the  centre  of  the  even  dorsal  face  of  the  disk  is 
seen  a  somewhat  pentagonal  space  studded  with  minute  pores. 

To  have  the  cnannds  on  the  disk  converted  into  tunnel- 
like passages  leading  to  a  mouth  concealed  beneath  the  integu- 
ment is  a  peculiarity  hitherto  not  observed  in  any  recent 
Crinoid ;  but  it  is,  as  shown  by  Professor  Huxley  and  Mr. 
Billings,  a  characteristic  of  the  palaeozoic  Crinoids  and  Cysti- 
deans.  The  absence  of  any  indication  of  a  calyx  at  once 
excludes  Hyponome  from  the  former.  Among  the  Cystideans 
it  recalls  the  genus  AgelacriniteSj  of  Vanuxem,  by  the  de- 
pressed form  of  the  boay,  the  scaly  covering,  and  the  flatness 
of  the  dorsal  surface,  devoid  of  anything  like  a  stem  or 
peduncle,  as  also  by  the  absence  of  pectinated  rhombs  and  of 
pinnulae.  Branchlets  running  from  the  channels  to  sacculate 
protuberances  are  foimd  also  in  the  genus  Olyptocystites  of 
Billings  and  Glyptosphoerites  of  Johannes  Mtiller ;  and  bifiir- 
cations  of  the  channels  are  met  with  in  SpTiasrocystttes  and 
Gallocystites  of  Hall.  Lastly,  the  genus  Hyponome  shares 
with  the  surviving  type  of  the  Crinoidea  the  radiated  form  of 
the  body  and  the  simply  conical  unprotected  funnel. 

The  specimen  described  is  from  Cape  York,  Torres  Strait. 
^ • 

XVIII. — Descriptions  of  a  remarkahle  new  Jellyfish  and  two 
Actinians  from  the  coast  of  Maine.     By  A.  E.  Veerill* 

During  an  excursion  to  the  coast  of  Maine  and  Bay  of  Fundy 

last  season,  many  interesting  and  rare  marine  animals  were 

observed  and  collected  by  myself  and  companions  f.     Among 

the  most  remarkable  new  species  is  a  very  large  and  beautiful 

Discophorous  jellyfish,  which  is  the  type  of  a  new  genus,  and 

represents  a  family  previously  unknown  upon  our  Atlantic 

coast. 

In  size  and  general  appearance  it  has  some  resemblance  to 

Cyanea  arctica^  for  which  it  may,  possibly,  have  been  hitherto 

mistaken  by  casual  observers ;  for  it  seems  scarcely  probable 

♦  From  Silliman's  American  Journal^  July  1869. 

t  Messrs.  S.  I.  Smith,  Q.  A.  Jackson,  H.  E.  Webster,  and  E.  F.  VerrilL 
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that  such  a  large  and  conspicuous  species,  which  occurred  twice 
among  the  wharves  at  Eastport,  could  otherwise  have  so  long 
escaped  observation.  Its  coiour,  however,  is  much  lighter  than 
that  of  Gyaneaj  and  yellowish  rather  than  brown  or  reddish, 
while  the  much  less  numerous  tentacles  are  larger,  flattened, 
with  one  edge  crenulated  and  bordered  with  white ;  and  its 
entire  structure  is  quite  different. 

It  is  far  more  nearly  allied  to  Hexadecamma  ambiauutn^ 
Brandt,  of  the  North  Pacific;  but  the  latter  is  representea  with 
round  tentacles,  different  marginal  lobes  and  ovaries,  and 
broader  and  much  more  complicated  mouth-folds. 

Callinema,  Verrill,  gen.  nov.* 

Disk  broad,  moderately  thick,  with  numerous  broad  channels 
running  to  tne  marginal  one,  arranged  in  sixteen  systems, 
two  or  three  parallel  and  undivided  tubes  alternating  with  a 
group  of  five  or  six  branching  ones,  which  unite  together  into 
one  toward  the  central  portion  of  the  disk,  each  of  which  cor- 
responds in  position  with  one  of  the  sixteen  eye-bearing  mar- 
ginal lobes.  Toward  the  marginal  channel  the  branching  tubes 
anastomose  freely,  the  undivided  ones  but  slightly  or  not  at 
all,  though  two  often  unite  into  one  near  the  margin.  Margin 
deeply  and  regularly  divided  into  scolloped  lobes,  sixteen  of 
which  bear  eyes  and  are  bilobed  for  more  than  half  their 
length,  bearing  the  eye  at  the  division,  just  below  which  the 
channel  in  the  lobe  divides  into  two  divergent  branches,  one  of 
which  goes  to  each  division.  Alternating  with  the  eye-lobes 
are  somewhat  longer  lobes,  which  are  divided  at  the  edge  into 
two,  three,  or  four  rounded  scollops,  each  of  which  receives  a 
simple  channel.  Tentacles  in  a  nearly  regular  circle,  but 
arranged  in  groups  of  five  or  six  at  the  bases  of  the  interocular 
lobes,  very  long,  highly  contractile,  flat ;  one  edge  double, 
finely  scolloped,  the  scollops  again  finely  crenulate.  Ovaries 
large  much  convoluted  pendent  pouches.  Lobes  of  the  acti- 
nostome  four,  large,  elongated,  pointed,  complexly  lobed  and 
fiiUed. 

Callinema  ornatay  Verrill,  sp.  nov. 

Disk  large,  up  to  18  inches  in  diameter,  with  conspicuous 
radiating  tubes  '1  to  '3  inch  broad.  Actinal  appendages, 
when  extended,  about  as  long  as  the  diameter  of  the  disk, 
broad,  much  convoluted,  and  deeply  frilled  at  base,  the  edges 
with  fine  papilliform  divisions.  Ovaries  large,  hanging  loosely 
from  the  underside  of  the  disk,  and  nearly  equal  m  length  to 
the  radius  of  the  disk.     Tentacles  '2  inch  broad,  extending  to 

*  KoKkos,  beauty,  vfjfjLOf  thread* 
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the  length  of  at  least  15  feet  in  large  specimens,  capable  of 
contracting  to  a  length  of  less  than  six  inches,  about  80  or  90 
in  number,  arranged  in  a  nearly  regular  circle,  one  to  each  of 
the  marginal  scollops,  except  tnose  of  the  eje-bearing  lobes ; 
double  edge  neatly  scollopea,  firilled  and  minutely  crenulated. 

Disk  transparent,  the  radiating  tubes  light  brownish  yellow, 
the  central  area  marked  interiorly  with  Imes  of  light  orange, 
enclosing  large,  irregularly  polygonal  areas,  below  which  the 
lobes  of  the  actinostome  show  through,  giving  a  yellow  centre 
about  three  inches  in  diameter;  outside  of  this  the  ovarian 
lobes,  which  are  light  brownish  yellow,  show  through  the  disk 
and  extend  at  times  nearly  to  its  margin.  They  are  grouped 
somewhat  into  four  divisions,  and  float  about  variously  as  the 
animal  moves.  Eyes  pearl-white.  Tentacles  transparent,  the 
complex  edge  flake-white.  Actinal  folds  lemon-yellow  or  fight 
buff.  Lob^  of  the  reproductive  organs  either  yellowish  wmte 
or  brownish  yellow,  with  darker  borders  of  yellowish  brown  or 
orange-brown.  Phosphorescent  with  white  light.  Diameter 
of  lar^st  specimen  18  inches ;  length  of  tentacles  15  feet  or 
more,  in  extension.  Another  specimen  was  10  inches  in  dia- 
meter; disk  at  centre  1*5  inch  thick;  largest  marginal  lobes 
1*25  long,  smallest  *75 ;  actinal  appendages  8-10  inches  long; 
ovaries  hang  down  4  inches  from  disk ;  tentacles  12  feet  long. 

Eastport  Harbour,  swimming  near  the  surface  at  noon; 
three  specimens  observed,  one  preserved  in  the  museum  of 
Yale  College. 

Edwardaia  elegansy  Verrill,  sp.  nov. 

Body  elongated,  slender ;  epidermis  thick,  light  yellowish 
brown,  with  entangled  mud,  tne  upper  edge  slightly  free  and 
prominent.  Tentacles  16,  slender,  variously  curvea  and  en- 
twined, pale  flesh-colour,  with  a  central  longitudinal  line  of 
light  orange-red ;  naked  part  below  the  disk  pale  pink,  with 
longitudinal  white  lines  corresponding  with  the  internal 
lamellae ;  mouth  light  yellowish ;  disk  pale  flesh-colour. 

Eastport,  Me.,  at  low  water  under  stones,  rare ;  also  on  In- 
dian Island,  N.  B. 

Edwardsia  farinaceaj  Verrill,  sp.  nov. 

Body  small,  changeable  in  form,  not  very  slender,  often 
swollen  in  the  middle  or  near  the  base,  tapering  upward; 
epidermis  firm,  dark  yellowish,  covered  with  small,  firmly 
adherent  grains  of  sand,  the  internal  lamellae  showing  through 
faintly,  but  becoming  more  distinct  on  the  naked,  transparent, 
protruded  basal  portion,  which  is  marked  by  12  corresponding 
whitish  sulcations,  meeting  at  the  end  and  alternating  with 
some  finer  lines.    Upper  part  of  column  transparent  and  naked 
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for  about  '12  inch.  Tentacles  12,  shorty  conical,  in  a  single 
circle  at  the  margin  of  the  disk,  not  crowded,  pale  yellowish 
white,  sprinkled  with  fine  flake-white  specks,  which  become 
more  crowded  on  the  inner  median  line  and  at  the  tips.  Disk 
small,  protruded ;  mouth  largely  dilatable,  at  times  elevated 
on  a  cone ;  lips  with  6  to  12  irre^ar  lobes.  Disk  and  naked 
space  below  tne  tentacles  pale  yellowish  white,  finely  speckled 
with  flake-white,  the  disk  witn  faint  whitish  radiating  lines. 
Length  '6  inch,  greatest  diameter  '15 ;  diameter  of  disk  '12. 
South  Bay,  Lubec,  on  a  muddy  bottom  in  8  fathoms,  rare. 

XIX. — Descriptions  of  new  Species  of  Butterflies  from  Tro-* 
pical  America.    By  Osbert  Salvin,  M.A.,  F.L.S.,  &c.* 

1.  Olyras  insignis. 

cJ .  Exp.  4'1  in.  Antennae  yellow,  black  at  the  base ;  palpi 
black,  with  a  lateral  streak  of  white  on  each  side :  head  blacK| 
with  white  spots  round  the  eyes;  prothorax  black,  with  a 
yellow  spot  in  the  centre ;  thorax  black  tinged  with  yellow ; 
wing-coverts  black,  with  two  white  spots  on  each ;  abdomen 
dusky,  black  beneath,  with  an  indistinct  lateral  line  of  white 
and  white  spots  near  the  articulations  beneath :  anterior  wings 
elongated,  the  anal  angle  much  produced,  diaphanous,  yellow 
at  the  base,  margins  black ;  a  black  curved  band  crosses  the 
cell  to  near  the  origin  of  the  first  median  branch ;  the  second 
median  section  is  black,  and  meets  a  band  which,  crossing  the 
wing  throuffh  the  end  of  the  cell,  passes  along  the  second  median 
branch  to  me  outer  margin ;  another  indistinct  band  crosses 
the  clear  apical  portion  of  the  wing:  posterior  wings  clear 
yellowish,  outer  margin  broadly  bordered  with  black,  inside 
which,  near  the  anal  anffle,  is  an  edging  of  tawny  red ;  ner- 
vures  of  both  wings  black :  beneath  just  as  above,  except  that 
there  is  a  row  of  fourteen  white  spots  arranged  in  paird  round 
the  outer  margin  of  the  anterior  wings,  and  eleven  similarly 
placed  roimd  the  margin  of  the  posterior  wings,  and  also  one 
near  the  apical  angle  between  the  costal  and  subcostal  nervures. 

Hah.  Calobre,  veragua  {ArcS), 

Ohs.  A  true  0/yra5,  but  differing  from  both  known  members  of 
the  genus  in  having  the  intervals  between  the  black  markings 
of  the  wings  either  transparent  or  clouded  with  a  semitrans- 
parent  yellowish  tinge. 

2.  Ithomia  frater. 

(J .  Exp.  2*50  in.    Wings  diaphanous :  head,  body  (except 

*  All  the  specimens  from  which  these  descriptions  are  taken  are  in 
Mr.  Godman's  and  my  own  collection. 
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on  the  under  surface^  which  is  paler)^  antennse,  nervnres^  and 
a  broad  margin  to  both  wings  black,  the  latter  having  obsolete 
white  spots  on  the  outer  margin ;  the  abdominal  margin  of  the 
hind  wing  has  a  yellow  spot. 

$  .  Similar  to  the  male,  but  rather  larger,  and  the  outer 
black  margin  of  the  hind  wmgs  broader. 

Underside  differs  onlj  from  the  upper  in  having  the  white 
submarginal  spots  more  clearly  defined. 

Hah.  Pozzuzo,  East  Peru  {Pearce). 

Ohs.  Uke^Itkomia  cceno, Dby.&Hew.,but  differs  as  follows: — 
The  angle  the  lower  discoidal  nervule  makes  with  the  median 
is  more  obtuse,  the  lower  radial  is  emitted  above  the  recurrent 
nervule,  the  yellow  patch  of  the  hind  wings  is  more  restricted, 
and  the  subcostal  branches  of  the  anterior  wings  are  included 
in  the  black  margin.  On  the  underside  the  white  spot  at  the 
base  of  the  posterior  wings  of  /•  cceno  is  absent,  and  in  the 
present  species  the  under  surface  of  the  abdomen  is  dusky  in- 
stead of  bright  yellow. 

3.  Ithamta  tricolor. 

?  •  Exp.  2*60  in.  Antennae  black,  yellow  at  the  tip ;  palpi 
black,  with  lateral  streaks  of  white ;  head  black,  with  white 
spots ;  thorax  and  abdomen  black,  the  latter  grey  beneath ; 
anterior  wings  dusky  black,  with  diaphanous  patches,  one,  in- 
distinct, at  the  base  of  the  cell,  another,  distinct,  at  the  end, 
one  between  the  first  and  second  median  branches,  and  a  large 
patch  beyond  the  cell  divided  by  the  subcostal  and  radial 
nervures:  posterior  wings  tawny  orange;  costal  and  outer 
margin  black ;  this  black  border  is  broader  at  the  apical  angle, 
where  it  almost  includes  a  whitish  spot  at  the  end  of  the  cell, 
and  then  tapers  off  at  the  anal  angle :  beneath  as  above, 
but  rather  paler ;  six  white  spots  near  the  outer  margin 
of  both  wings  show  through  to  the  upperside ;  the  base  of  the 
costa  of  the  posterior  wings  is  white,  and  a  large  white  patch 
spreads  over  and  outside  the  cell,  with  the  origin  of  the  second 
median  branch  as  its  centre  :  neuration  of  hind  wing  as  in  ? 
Ith.  cceno ;  but  the  wing  is  more  elongated,  there  is  no  upper 
discocellular,  the  upper  radial  appearing  as  a  branch  of  the 
subcostal. 

Hab.  Apolobamba,  North  Bolivia  (Pearce). 

Obs.  This  species  belongs  to  the  group  containing  ItAomia 
cceno,  and  to  the  section  Ceratinia  of  Bates's  arrangement.  It 
is,  however,  quite  different  in  coloration  from  any  species  with 
which  I  am  acquainted. 

4.  Ithomia  semifulva. 

(J .  Exp.  2*60  in.      AntennsB  yellow,  black  at  the  base ; 


from  Tropical  America.  166 

prothorax  and  wing-cpverts  tawn j ;  abdomen  brownish  black, 
beneath  yellow  :  anterior  wings  tawnj,  apical  third,  including 
the  whole  outer  margin,  two  spots  at  the  end  of  the  cell,  ana 
the  base  of  the  wing,  except  along  the  subcostal  and  median 
nervures.  brownish  black :  posterior  wings  black ;  apical  angle, 
except  tne  margin,  tawn  j :  beneath  similar  to  tiie  upper  sur- 
face, except  that  there  is  a  row  of  white  spots  close  to  the 
outer  margin  of  both  wings :  costa  of  the  hmd  wings  tawnj, 
the  base  yellow. 

$  .  Similar  to  the  male. 

Neuration  similar  to  that  of  ItK.  dionceay  Hew^  and  its  allies. 

Hab»  Guadalquiza,  Ecuador;  and  Pozzuzo,  Ireru  (Pearce). 

Obs.  In  coloration  this  species  exactly  resembles  Mechanitis 
mothoney  Hew.,  on  the  upperside,  and  only  differs  on  the  xmdcr- 
side  by  the  presence  of  the  submarginal  row  of  white  spots. 
It  belongs  to  the  Geratinia  group  of  Ithomiay  but  is  umike 
any  other  species  of  this  section. 

5.  Ithomia  pardcdts. 

^ .  Exp.  3*05  in.  Head  wanting ;  prothorax  and  abdomen 
black ;  anterior  wings  yellowish,  diaphanous ;  outer  margin, 
including  a  large  triangular  spot  at  tne  extremity  of  each  of 
the  nervures,  black ;  tnere  are  two  black  spots  joined  by  a 
narrow  line  at  the  end  of  the  cell,  and  three  semitransparent. 
elongated,  dark  spots  between  the  subcostal,  the  radials,  ana 
the  third  median  branch ;  inner  margin  black :  posterior  wings 
clear  transparent,  outer  margin  broadly  black,  deeply  in- 
dented internally,  including  six  round  transparent  spots ;  an 
irregular  dark  band  crosses  the  wing  througn  the  end  of  the 
cell  to  the  inner  margin :  the  markings  beneath  as  those  above, 
but  in  addition  there  are  two  small  white  spots  near  the  apex 
of  the  anterior  wings,  and  two  elongated  white  marks  about 
the  middle  of  the  costa  of  the  posterior  wings,  the  base  being 
yellowish.  Neuration  as  in  ItJuymia  susianaj  Feld. ;  the  lower 
discocellular  makes  an  acute  angle  with  the  third  section  of 
the  median;  the  middle  discocellular  bears  the  recurrent 
nervule,  and  the  upper  discocellular  meets  the  subcostal  at  a 
very  obtuse  angle  at  a  distance  from  the  base  of  the  wing 
about  equal  to  the  first  and  second  sections  of  the  median 
nervures. 

ScA.  Guadalquiza,  Ecuador  (Pearce). 

Obs,  Though  differing  in  the  much  greater  transparency  of  the 
wings,  this  species  must  certainly  be  placed  near  Ith.  sitsianay 
Feld.,  the  neuration  of  the  hind*  wing  agreeing  best  with  that 
species.  The  antennae  are  wanting:;  but,  from  analogy,  they 
Bhould  be  long. 
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6.  Ithomia  pemana, 

^ .  Exp.  2*40  in.  AntennsB  black,  the  club  yellow ;  palpi 
white,  black  in  front ;  head  and  thorax  black ;  abdomen  black, 
dusky  beneath  :  anterior  wings  diaphanous,  iJie  margins,  ner- 
vures,  and  two  dark  bands,  one  across  the  middle  and  the  other 
at  the  end  of  the  cell,  black ;  a  small  yellowish  spot  lies  close 
to  the  costa  beyond  the  cell :  posterior  wings  diaphanous,  the 
apical  angle,  neryures.  and  outer  margin  black ;  a  yellowish 
tinge  pervaaes  the  film  near  the  inner  margin :  beneath  as 
above,  the  daxk  borders  of  the  wings  having  the  inner  part 
red ;  basal  half  of  the  costa  of  the  posterior  wings  yellow ; 
there  are  three  small  white  spots  close  to  the  apical  angle  of 
the  fore  wings,  and  a  row  of  five  close  to  the  outer  margin  of 
the  hind  wings  :  neuration  of  the  hind  wings  as  in  Ith.  avdhj 
Hew. ;  the  pencil  of  hairs  originates  firom  a  receptacle  formed 
by  the  curvature  of  the  costal  and  subcostal  nervures ;  the 
recurrent  nervule  is  borne  by  the  lower  discocellular ;  the 
upper  discocellular  is  long,  and  meets  the  subcostal  some  way 
from  its  extremity  at  a  very  obtuse  angle. 

Hah.  Pozzuzo,  East  Peru  {Pearce). 

Obs.  Allied  to  Ith,  avella^  Hew.,  but  differs  in  the  club  of  the 
antennas  bein^  yellow  instead  of  black,  in  the  costal  margio 
being  quite  black  instead  of  rufous,  and  beneath  in  half  of  the 
cost^  margin  of  the  posterior  wings  being  yeUow.  and  in  the 
origin  of  the  pencil  of  hairs  being  black  instead  of  grey  in  the 
middle :  the  posterior  wings,  too,  are  tinged  with  yellow  in- 
stead of  being  clear  hyaline. 

7.  Ithomia  picta, 

?  .  Exp.  2*15  in.  Antennae  black,  with  the  club  yellow; 
palpi  white,  black  in  front ;  head,  thorax,  and  abdomen  black, 
the  latter  whitish  beneath :  anterior  wings  black,  less  opaque 
towards  the  outer  half  of  the  wing  beyond  the  cell ;  anterior 
portion  of  the  cell  tawny,  the  end  covered  with  a  black  pateh; 
a  large  yellow  spot  in  the  middle ;  there  are  four  irregular  yel- 
low spots  outside  the  cell,  the  uppermost  crossing  the  subcostal 
and  upper  radial,  and  a  submarginal  row  of  five  yellow  spots : 
posterior  wings  bordered  broadly  with  black,  next  to  which 
is  placed  a  tawny  band  extending  over  the  inner  margin,  but 
not  to  the  apical  angle ;  inside  the  tawny  colourinff  is  a  large 
yellow  patch  including  the  whole  of  the  cell  ana  extending 
beyond  it :  beneath  as  above,  the  base  of  the  costa  of  the  pos- 
terior wines  being  tawny;  and  the  outer  marginal  black  band 
of  each  wing  includes  seven  white  spots.  Neuration  of  hind 
wing  as  in  ?  Ith.  latilla^  Hew.     The  lower  discocellular  emits 
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the  recurrent  nervule,  and  there  is  a  very  short  upper  disco- 
cellular  nervure. 
Eah.  New  Granada. 

8.  Ithomia  cayana. 

$ .  Exp.  2*05  in.  Antennae  moderately  long,  black ;  palpi 
white,  black  anteriorly ;  bead  black,  with  a  white  frontal  spot ; 
prothorax  black,  with  a  yellow  spot  on  each  side ;  thorax  blacky 
with  a  yellowish  central  streak  :  abdomen  black  above,  yellow 
beneath :  anterior  wings  semidiaphanous.  brown,  cell  almost 
to  the  end  tawny ;  an  irregular  pale  yellow  spot  extends  al- 
most from  the  costa  over  the  upper  discocellular  nervure  and 
the  comer  of  the  cell,  and  thence  over  the  third  median  branch ; 
between  the  first  and  second  median  branch  is  another  smaller 
yellowish  spot ;  these  yellow  spots  leave  an  irregular  dark 
band,  which  crosses  the  end  of  the  cell  to  the  posterior  angle : 
posterior  wings  tawny;  a  semidiaphanous  brown  band  crosses 
the  wing,  and  another  skirts  the  outer  margin :  beneath  as 
above ;  base  of  the  costa  of  the  fore  wing  tawny,  seven  con- 
spicuous submarginal  white  spots  surround  the  outer  margin, 
and  show  through  to  the  upper  surface :  on  the  hind  wing 
there  are  five  similar  spots :  neuration  of  the  hind  wing  some- 
what as  in  Ith,  antisaOy  Bates;  the  lower  discocellular  is 
straight,  middle  discocellular  bent  at  the  emission  of  the  recur- 
rent nervule,  and  then  curved  outwardly  to  the  subcostal ; 
upper  discocellular  absent;  upper  radial  starts  as  a  branch  of 
the  subcostal  a  little  beyond  the  end  of  the  cell. 

$  .  Like  the  male ;  nor  does  the  neuration  of  the  posterior 
wing  diflfer  materially,  the  only  distinction  being  that  the 
middle  discocellular  meets  the  subcostal  at  a  more  acute  angle 
and  at  a  shorter  distance  from  the  base  of  the  wing. 

Hob.  Cayenne. 

Obs.  This  species  seems  to  have  been  overlooked  amongst 
specimens  of  Ith.  selenej  Cr.,  to  which  it  bears  a  great  resem- 
blance. The  distinct  row  of  white  spots  at  once  mstinguishes 
the  species,  and  a  comparison  of  the  neuration  shows  that  the 
two  are  perfectly  distinct,  and  do  not  even  belong  to  the  same 
section  of  the  genus.  Ithamia  cayana  is  quite  common  in 
cabinets,  having  been  sent  in  considerable  numbers  in  recent 
collections  from  Cayenne.  Its  nearest  structural  allies  ar^ 
Ith.  antisaOj  Bates,  and  its  affines  which  have  the  upper  radial 
as  a  branch  of  the  subcostal  of  the  hind  wing.  The  present 
species,  however,  differs  in  that  the  middle  discocellular  bears 
the  recurrent  nervule  instead  of  the  lower. 

9.  Ithomia  rti/bcincta. 
^ .  Exp.  2*30  in.     Antennae  black ;  palpi  white,  black  to- 
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wards  the  terminal  joint ;  head  black,  with  white  spots ;  pro- 
thorax  rufous;  thorax  rufous;  abdomen  black,  whitish  be- 
neath: wings  diaphanous,  bordered  with  clear  rufons;  ner* 
vures  and  end  of  the  cell  of  the  anterior  wings  rufous ;  space 
between  the  median  and  submedian  nervures  of  the  anterior 
winffs  and  margin  near  the  anal  angle  of  the  posterior  wings 
blackish:  beneath  as  above,  but  margins  paler;  costa  of 
posterior  wings  and  spots  at  the  apices  of  both  wings  pale 
greyish :  neuration  of  hind  wings  as  in  Ith.  artena^  Hew. ; 
lower  discocellular  bent  to  a  right  angle  at  the  emission  of 
the  recurrent  nervule ;  middle  discocellular  gradually  cnrved 
outwardly  to  meet  the  subcostal ;  no  upper  discocellular,  nor 
upper  radial. 

Uab.  Oaxaca,  Mexico. 

10.  Ithamta  simplex. 

(7  •  Exp.  2'15  in.  Antennae  black ;  palpi  white,  black  an- 
teriorly ;  head  black,  with  white  spots ;  prothorax  and  thorax 
grejisn  black ;  abdomen  black,  wnitish  beneath :  wings  dia- 
phanous ;  nervures,  a  narrow  Ime  at  the  extremity  of  me  cell 
of  the  ai/terior  win^,  and  a  narrow  margin  roW  both  wings 
black ;  subcostal  to  the  end  of  the  cell  rufous ;  a  white  oblong 
spot  close  to  the  costa  just  beyond  the  end  of  the  cell :  beneath 
as  above,  but  with  the  markings  rufous  instead  of  black: 
neuration  of  hind  wing  the  same  as  in  Ith.  artenay  Hew. ; 
lower  discocellular  bent  to  a  right  angle  close  to  the  origin  of 
the  lower  radial;  middle  discocellular  gradually  curved  to 
meet  the  subcostal ;  upper  discocellular  entirely  wanting,  as 
also  the  upper  radial. 

?  .  Like  the  <? ,  but  the  margins  rather  more  broadly  black; 
neuration  of  the  hind  wing  like  that  of  Ith.  artena^  Hew. ; 
upper  discocellular  nervure  absent;  upper  radial  leaves  the 
middle  discocellular  at  its  junction  with  the  subcostal. 

Hah.  Costa  Rica  (Carmiol). 

Obs.  Very  nearly  allied  to  Ith.  artenay  differing  chiefly  in 
the  narrower  borders  to  the  wings  and  the  smaller  size  of  the 
white  spot  on  the  anterior  wings, 

11.  Ithomia  parva. 

(J.  Exp.l'SOin.  Antennae  black;  anterior  wings  diaphanous, 
the  end  of  the  cell,  the  nervures,  and  the  borders  of  the  whole 
of  the  wing-margins  black ;  next  to  the  black  spot  at  the  end 
of  the  cell  is  a  white  streak  extending  almost  from  the  costa, 
over  the  radials,  nearly  to  the  third  median  branch  :  posterior 
wings  diaphanous,  the  nervures  and  border  of  the  outer  margin 
black ;  beneath  the  markings  are  rufous  instead  of  black,  and 
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there  are  three  small  spots  close  to  the  apex  of  the  anterior 
win^ :  neuratioii  of  hind  wings  as  in  Ithcmia  cotuUOy  Gu^r. ; 
the  lower  discocellalar  is  bent  to  an  acute  angle  where  a  short 
recurrent  nervule  is  emitted ;  the  middle  discocellular  is  gra- 
dually curved  to  meet  the  subcostal :  both  upper  discocellular 
and  upper  radial  are  absent. 

HcU),  Costa  Rica  {CarmioT). 

Oba.  Allied  to  /•  cotytto^  but  the  inner  edge  of  the  black  border 
of  the  apex  follows  the  curve  of  the  wing,  instead  of  cutting 
straight  across.     It  is  also  considerably  smaller. 

12.  lihomia  vicina. 

cJ .  Exp.  2*25  in.  Antennae  black ;  palpi  white,  black  ante- 
riorly ;  head  and  prothorax  black,  with  white  spots ;  thorax 
black,  with  a  central  white  streak ;  abdomen  brownish  black, 
whitish  beneath :  anterior  wings  rather  broad,  rounded,  dia- 
phanous, costal  margin  rufous ;  a  pointed  streak  across  the 
middle  of  the  cell,  and  an  irregular  triangular  patch  at  the 
extremity  of  the  cell,  brownish  black,  apex  and  outer  margin 
with  an  irregular  rufous  border,  narrower  between  the  extre- 
mities of  the  radials  and  between  the  second  and  third  median 
branches ;  a  white  oblong  spot  close  to  the  costa,  beyond  the 
extremity  of  the  cell,  including  a  portion  of  the  upper  radial 
near  its  origin ;  inner  margin  black  as  far  as  the  median  ner- 
vure  and  its  first  branch :  outer  margin  of  posterior  wings 
rufous,  bordered  with  black,  nervures  black ;  there  are  whitish 
transparent  spots  near  the  marginal  border  of  both  wings,  ex- 
cept between  the  third  median  branch  and  the  lower  radial : 
beneath  as  above,  the  dark  markings  of  both  wings  being 
liehter  rufous  :  neuration  of  hind  wings  aa  in  /.  zea^  Hew.,  to 
which  this  species  is  closely  allied ;  lower  discocellular  long 
and  abruptly  bent  to  an  acute  angle  at  the  emission  of  the 
recurrent  nervule ;  middle  discocellular  long  and  curved  pa- 
rallel to  the  subcostal:  upper  discocellular  moderate,  meeting 
the  subcostal  at  a  shghtly  obtuse  angle  close  to  tne  apical 
angle  of  the  wing. 

Hob.  Costa  Rica  {Garmiol), 

Obs.  Very  closely  allied  to  lihomia  zea^  Hew.,  but  differs  in 
being  smaller  and  principally  in  having  the  markings  at  the 
apex  of  the  anterior  wings  smaller,  leaving  the  wing  more 
transparent;  the  spot  at  the  end  of  the  cell  is  triangular 
instead  of  quadrate,  and  the  mark  across  the  cell  more  acute 
and  nearer  the  body. 

13.  Jthomia  lyra. 
^ .  Exp.  2*40  in.    Antenna  black ;  palpi  white,  with  the  ter- 
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minal  joint  black ;  head  and  prothorax  black,  with  white  spots; 
thorax  black,  with  a  white  central  streak;  abdomen  black 
above,  whitisn  beneath :  anterior  wings  diaphanous,  costal  and 
inner  margins  black ;  a  black  oblong  spot  covers  the  end  of 
the  cell ;  outer  margin  black,  deeply  sinuated  along  its  inner 
edge,  with  semitransparent  white  spots  in  the  sinuses ;  a  white 
mark  extends  from  tne  costa  beyond  the  cell,  over  the  radials 
to  the  third  median  branch ;  nervures  black  :  posterior  wings 
diaphanous,  nervures  and  border  of  outer  margin  black :  be- 
neath as  above,  the  dark  markings  of  the  upperside  being 
fulvous  instead  of  black :  neuration  of  hind  wing  as  in  Ith, 
andromica.  Hew. ;  lower  discocellular  atrophied  at  the  extre- 
mity;  miidle  discocellular  appears  as  a  projection  at  the 
junction  of  the  upper  discocellular  and  upper  radial ;  the  latter 
are  stout  and  well  defined,  the  upper  radial  anchylosing  with 
the  subcostal  close  to  the  margin  of  the  wing ;  the  lower  radial 
is  isolated  and  disconnected,  appearing  only  towards  the  mar- 
gin of  the  wing. 

$  .  Like  the  male,  but  the  dark  markings  rather  broader, 
and  the  apical  portion  of  the  anterior  wings  more  clouded,  but 
leaving  two  clear  spots :  neuration  of  the  posterior  wing  as  in 
?  Ithomia  andromica ;  the  middle  discocellular  nervule  is  ab- 
sent, the  upper  and  lower  radials  combine  and  then  branch 
into  a  fork  nalfway  towards  the  margin  of  the  wing. 

Hob.  Valley  of  the  Polochic  Eiver,  Guatemala ;  Calobre, 
Veragua  {ArcS) ;  Costa  Rica  {Carmiol), 

Obs.  Closely  allied  in  structure  and  coloration  to/,  andromica, 
but  differs  in  being  larger,  the  anterior  wings  beinff  less  pro- 
duced and  wider,  and  the  dark  markings  and  borders  being 
broader,  and  the  white  patch  of  the  anterior  wings  narrower. 

14.  Eresia  nigripennis. 

cf .  Exp.  2*45  in.  Antennas  black,  the  club  yellow ;  palpi 
black,  white  on  each  side :  head  and  thorax  black :  abdomen 
brown,  with  a  black  line  above  and  below:  anterior  wings 
produced,  apical  angle  rounded,  black,  with  two  series  of  in- 
distinct spots  beyond  the  cell  yellow ;  there  is  also  a  yellow 
spot  between  the  first  and  second  median  branches :  posterior 
wings  tawny  red,  costal  and  outer  margins  black,  two  tawny 
spots  at  the  apical  angle ;  cilia  of  both  wings  white  between 
the  nervures :  anterior  wings  beneath  tawny  at  the  base  on 
each  side  of  the  median  nervure,  running  into  yellow  between 
the  first  and  second  median  branches  ;  a  series  of  eight  yellow 
spots  roxmd  the  outer  margin,  those  in  the  apical  angle  elon- 
gated and  extending  to  the  margin ;  another  series  of  elongated 
spots  between  these  and  the  end  of  the  cell :  posterior  wings 
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tawny  red.  paler  in  the  centre ;  a  black  line  follows  the  sub- 
costal^ ana  then  forms  a  border  to  the  outer  margin,  and  in- 
cludes two  white  spots  at  the  apical  angle,  followed  07  a  row 
of  lunules  along  the  marginal  border ;  base  of  the  costa  yellow. 

Hob.  Costa  Kica  {Carmiol). 

Obs.  This  species  is  rather  like  E^phillyra,  Hew.,  in  form, 
the  apical  portion  of  the  anterior  wings  being  broader,  and  the 
outer  margin  of  the  hind  wings  more  rounded.  In  colour  it 
differs  in  me  anterior  wings  being  almost  quite  black,  and  in 
the  absence  of  the  black  band  across  the  hind  wings. 

15.  Ereaia  actinote, 

i .  Exp.  2*25  in.  Antennae,  head,  thorax,  and  abdomen 
black,  the  latter  greyish  white  beneath :  anterior  wings  black, 
with  a  triangular  patch  including  the  cell  and  extending  along 
the  submedian  nerrure  to  the  posterior  angle,  and  an  oval  spot 
between  the  end  of  the  cell  and  the  apical  angle  tawny  red  : 
posterior  wings  black,  with  a  central  large  patch  of  tawny  red 
divided  by  the  dark  nervures :  beneath  as  above ;  but  the  ex- 
tremities of  the  oval  spot  of  the  anterior  wings  are  yellowish, 
and  a  tawny-red  submarginal  line  runs  round  the  outer  mar- 
gm :  posterior  wings  beneath  dull  brownish,  yellowish  at  the 
base,  with  nervures  black ;  outer  margin  broadly  black,  with 
a  narrow  tawny-red  submarginal  line. 

Hah.  Valley  of  the  Cosnipata,  East  Peru  {H.  Whitdy). 

Ohs,  This  species  is  most  like  E.  a/yradna^  Hew.,  of  which 
Mr.  Whitely  has  also  sent  examples ;  but,  besides  other  minor 
differences,  the  narrow  red  submarginal  line  which  surrounds 
the  outer  margin  of  the  underside  of  both  anterior  and  posterior 
wings  is  sufficient  at  once  to  distinguish  it.  Like  E.  acrceinay 
it  also  bears  a  deceptive  resemblance  to  some  members  of  the 
genus  Acrcea. 

16.  Ereaia  ithomiola. 

S  •  Exp.  2*25  in.  Antennae  yellow,  black  at  the  base :  palpi 
black,  yellowish  white  in  front ;  head  black ;  thorax  black,  with 
the  wing-coverts  tawny  yellow ;  abdomen  black,  yellowish  be- 
neath :  anterior  wings  rich  tawny  yellow,  costa  and  terminal 
third  black ;  a  black  elongated  spot  on  the  first  segment  of 
the  median  nervure,  another  at  the  end  of  the  cell,  and  a  third 
outside  the  third  segment  of  the  median  nervure :  posterior 
winffs  black,  the  apical  angle  tawny  yellow,  leaving  three 
black  marginal  spots :  beneath  as  above,  the  costa  of  the  pos- 
terior wings  tawny  yellow,  and  the  base  yellow. 

Hah.  Valley  of  the  Cosnipata,  East  Peru  {H.  Whitely). 

Oba.  The  resemblance  between  this  species  and  Ithomia 
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semifidva  described  above,  which,  though  fireqaently  sent  in 
Andean  collections,  was  not  found  by  Mr.  Wtiitelv,  is  most 
striking.  It  belongs  to  the  same  group  as  E.  euntce^  Hiibn., 
but  is  unlike  in  coloration  any  species  I  am  acquainted  with. 

17.  Eresta  ptisiHa. 

i .  Exp.  1*25  in.  Like  E,  qfHUaj  Hew.,  but  differs  in  being 
much  smaller,  the  anterior  wings  being  less  produced.  A 
series  of  three  white  spots  divide  the  costa  of  the  anterior 
wings  into  four  portions,  the  basal  portion  being  the  largest ; 
the  costa  itself  is  dull  black,  like  the  wings.  Under  each  of 
these  spots  is  another  larger  spot,  the  innermost  reaching  to 
the  inner  margin :  the  white  belt  of  the  hind  wings  is  nar- 
rower :  beneath  it  differs  chiefly  in  the  arrangement  of  the 
white  spots  of  the  anterior  wings,  which  are  placed  as  above ; 
the  hina  wings  have  a  distinct  submarginal  lunate  band. 

Hah.  Valley  of  the  Cosnipata,  East  rem  {H.  WTiitdy)^ 

18.  Eunica  chlororhoa. 

^.  Exp.  2*60  in.  Antennae  long,  black:  palpi  white :  head, 
thorax,  and  abdomen  black :  wings  black,  the  outer  half  of 
the  posterior  wings  rich  glossy  green :  beneath  greenish  grey 
variegated  with  black  spots — one  across  the  cell  of  the  ante- 
rior wings,  another  transverse,  with  a  bifurcation  upwards  at 
the  end  of  the  cell,  another  transverse,  followed  by  two  elon- 
gated spots  beyona  the  cell,  then  an  irregular  narrow  trans- 
verse spot,  followed  by  four  round  ones  placed  transversely, 
then  three  more  near  the  apical  angle  of  the  wing ;  below  this 
series  is  a  large  black  patch  between  the  median  nervure  and 
its  first  and  second  branches,  another  between  the  second  and 
third  median  branches,  others  beyond  them  again,  and  finally 
a  large  patch  near  the  anal  angle :  on  the  posterior  wings  a 
tawny  band  stretches  from  the  base  of  the  wmg  over  the  inner 
half  of  the  cell,  and  inwards  almost  to  the  abdominal  margin; 
it  is  then  confined  between  the  third  median  branch  and  lower 
radial,  spreading  over  the  latter,  however,  as  it  approaches  the 
outer  margin.  Above  this  band  there  is  a  black  spot  between 
the  precostal  and  costal  nervures,  a  series  of  four  between  the 
costal  and  subcostal ;  between  the  subcostal  and  upper  radial 
are  three  round  spots,  with  a  transverse  thick  line  between 
each  of  them :  a  similar  series  is  shown  between  the  upper 
and  lower  raaiaJs ;  in  the  cell  are  three  conspicuous  spots ; 
below  the  tawny  line  and  between  the  third  and  second  median 
branches  is  a  series  of  spots,  as  follows, — first  a  round  one, 
then  a  cross  line  curved  downwards,  then  a  large  spot  followed 
by  two  others  placed  side  by  side,  lastly  a  triangular  spot 
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with  the  apex  pointing  inwards  j  between  the  Beoond  and  fint 
median  branches  is  another  exactly  similar  serieSi  and  between 
the  first  branch  and  the  inner  margin  are  six  spots  placed  in 
pairs. 

Hab.  Valley  of  the  Cosnipata,  East  Peru  {H.  Whitdy). 

Obs.  Allied  to  E.  sophronisba  (Cn)^  but  very  distinct^  the 
outer  portion  of  the  posterior  wings  being  green  instead  of  blue, 
and  the  markings  beneath  much  more  clearly  defined  ana 
differently  arran^ 

19.  JEuntca  elegana. 

^ .  Exp.  2*65  in.  Antennas  black,  fulyous  at  the  tip  beneath ; 
head,  thorax,  and  abdomen  black  ;  prothorax  brown :  wings 
aboye  brown,  sufiPdsed  with  blue  on  the  basal  half:  posterior 
wings  rounded,  slightly  indented  between  the  nervures,  the 
cilia  of  both  wings  rather  paler :  beneath  brown,  the  posterior 
wings  paler,  greyer,  and  rather  lustrous :  base  of  the  anterior 
wings  paler,  a  dark  spot  in  the  middle  of  the  cell :  apex  of  the 
anterior  wings  pale  greyish,  Hghter  next  the  outer  margin,  the 
Ught  part  bouidedb/an  i4gular  faint  dark  line:  on  the 
posterior  wings  are  a  series  of  six  nearly  obsolete  ocelli  between 
the  nervules,  halfway  between  the  cell  and  the  outer  margin; 
a  series  of  V-shaped  lunulas  follow  these  as  a  submarginal 
wayed  line ;  there  is  a  dark  border  next  the  fringe ;  inside  the 
lunules  is  a  yery  irregular  dark  band  passing  across  the  wing 
from  the  middle  of  the  costa,  outside  tne  cell,  to  the  middle  of 
the  inner  margin ;  there  is  also  a  black  spot  inside  the  cell, 
another  across  the  opening,  another  (comma-shaped)  between 
the  subcostal  and  costal  neryures,  and,  finally,  one  between 
the  costal  and  the  costa  itself. 

Hah.  Apolobamba,  North  Boliyia  [Pearce) ;  Pozzuzo,  Peru 
{Pectfrce) ;  y alley  of  the  Cosnipata,  Peru  {H.  Whitely). 

Ob's,  Most  nearly  allied  toE.  bechinay  Hew. ;  but  the  blue  gloss 
of  the  wings  is  more  restricted  and  darker ;  the  anterior  wings 
are  broader  and  less  pointed,  and  bear  no  white  spots ;  the 
posterior  wings  are  less  produced;  beneath,  the  markings  of  the 
posterior  wings  are  rather  more  distinct,  and  there  are  no  light 
spots  in  the  dark  portion  of  the  anterior  wings. 

20.  Eumca  tenebrosa, 

^ .  Exp.  2*60  in,  Antennse  black,  rufous  at  the  tip  beneath } 
head,  thorax,  and  abdomen  black :  wings  rounded,  dark  brown, 
glossed  with  deep  blue  towards  the  base :  there  is  a  black  patch 
of  hair-like  scales  about  the  basal  section  of  the  subcostal 
neryure  of  the  posterior  wings :  anterior  wings  beneath  brown^ 
the  base,  apex,  and  neryures  paler ;  there  are  two  dark  marks 

Ann,  &  Mag,  N,  Hist,  Ser.  4.   Vol,  iv.  13 
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across  the  cell,  and  a  blftck  patch  about  the  origin  of  the  first 
median  branch,  two  small  spots  and  some  irregular  whitish 
marks  near  the  apex  of  the  wmg :  posterior  wings  rich  brown, 
mingled  here  and  there  with  a  rufescent  tinge ;  two  small 
ocelli  are  placed  between  the  radials,  surrounded  by  a  common 
ring ;  a  dark  curved  line  nearly  touches  this  ring  from  the 
costa,  and  goes  as  far  as  the  third  branch  of  the  submedian 
nervure,  and  thence  to  the  inner  margin  by  a  series  of 
waves;  another  curved  line  extends  from  the  costal  to  the 
subcostal,  and  two  dark  marks  cross  the  cell ;  near  the  anal 
an&:le  and  outer  mar^n  are  three  indistinct  lunules ;  a  waved 
linl  Mows  the  onter  mitrgin. 

Hob.  Pozzuzo,  East  Peru  {Pearce). 

Ola.  Near  Eunica  cartaj  Hew.,  but  the  anterior  wings  are 
much  darker  and  the  blue  more  diffused :  beneath  the  markings 
are  quite  similar,  but  the  light  markings  at  the  apical  angle 
of  the  anterior  wings  are  more  numerous  and  extend  farther 
along  the  costa. 

21.  Eunica  brunnea. 

g .  Exp.  2*90  in.  Antennsd  black,  with  a  row  of  white  spots 
beneath ;  palpi  brownish  white,  the  third  joint  black  above ; 
head  black ;  prothorax  brown ;  thorax  and  abdomen  black  : 
anterior  wings  elongate,  the  outer  margin  concave,  brown, 
purple  at  the  base ;  the  apical  portion  of  the  wing  is  paler, 
crossed  by  a  dark  bemd  running  from  the  costa  to  the  middle 
of  the  outer  margin :  posterior  wings  brown,  with  a  purple 
gloss  towards  the  base,  and  an  indistinct  dark  submarginal 
line  surrounding  the  outer  margin :  beneath  paler  brown,  the 
dark  baud  of  the  upper  surface  more  prominent;  there  is 
also  a  dark  band  beyond  the  cell  extenoing  to  the  posterior 
angle :  posterior  wings  beneath  with  a  bipuniUate  ocellus  ex- 
tending  from  the  subcostal  to  the  lower  radial  nervule ;  two 
other  oceUi  between  the  branches  of  the  median  nervules,  that 
nearer  the  anal  angle  the  larger;  a  dark  submarginal  line 
surrounds  the  outer  margin ;  anouier  line  extends  in  a  curve 
from  the  costal  nervure  downwards  to  the  third  branch  of  the 
median,  and  thence  direct  to  the  inner  margin  by  a  series  of 
lunate  marks ;  a  curved  line  closes  the  cell,  within  which  are 
a  pair  of  small  spots ;  a  dark  line  also  curves  upwards  from 
the  first  section  of  the  subcostal  to  the  costal  nervure. 

Hab.  Valley  of  the  Cosnipata,  East  Peru  {H,  Whitely). 

Ols.  Allied  to  Eunica  caralisj  Hew.,  but  has  less  blue  on 
the  anterior  wings,  and  the  posterior  wings  are  less  produced 
at  the  anal  angle:  beneath,  the  markings  of  the  posterior 
wings  are*  quite  different,  and  are  well  defined  instead  of  being 
conrased  and  indistinct. 
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22.  Cyhdelia  holimana, 

cf .  Exp.  2*20  in.  Antennse  black,  dotted  with  white,  be- 
neath brown ;  palpi  brown  above,  grey  beneath ;  head,  thorax, 
and  abdomen  blacK,  the  latter  lighter  beneath  :  anterior  wings 
with  a  notch  on  the  outer  margin,  on  each  side  of  which,  be- 
tween the  nervules,  the  cilia  are  white ;  dark  glossy  brown,  a 
white  spot  with  blue  edring  beyond  the  cell,  another  between 
the  first  and  second  meaian  branches,  one  near  the  costa  be- 
yond the  third  subcostal  branch,  and  a  fourth  near  the  apex, 
between  the  subcostal  and  upper  radial ;  there  are  three  small 
blue  spots  in  the  cell,  another  close  to  the  costa,  and  two  more 
between  the  end  of  the  cell  and  middle  of  the  outer  margin : 
posterior  winffs  produced  at  the  anal  angle,  dark  brown,  with 
a  large  central  blue  patch ;  outer  margin  nearest  the  anal  angle 
and  submarginal  line  black;  cilia  nearest  the  apical  angle 
white :  base  of  the  anterior  wings  beneath  pale  reddish,  with  a 
ruddy  spot  within  the  cell,  apex  whitish,  variegated  with  dusky: 
posterior  wings  tinged  with  lilac  and  variegated  with  brown 
scales;  an  irregular  brown  band  crosses  tne  cell,  another, 
much  broken,  crosses  the  wing,  with  the  general  contour  of 
the  outer  margin ;  five  indistinct  ocelli  beyond  the  cell,  and  a 
submarginal  hue  of  lunules  parallel  to  the  outer  margin,  the 
apical  portion  of  which  is  whitish,  the  anal  portion  brown. 

floJ,  Apolobamba,  North  Bolivia  (Pearce). 

Ohs.  Allied  to  G.  mnasylus^  Dl>y«;  t^*  is  larger  and  darker, 
with  the  central  spot  of  the  hind  wings  blue  instead  of  white  in 
the  middle,  and  the  markings  of  the  under  surface  more  distinct. 

Mr.  Pearce  brought  several  specimens  of  this  species,  all 
agreeing  with  one  another. 

23.  PeriMma  hilara, 

cJ .  Exp.  1'86  in.  Antennae  black,  club  fulvous  beneath ; 
palpi  white  at  the  base,  the  terminal  joint  being  black ;  head, 
thorax,  and  abdomen  black,  the  latter  greyish  white  beneath : 
anterior  wings  black,  a  line  within  the  cell  lying  close  to  the 
median  nervure,  and  passing  out  to  between  the  first  and 
second  median  branches,  a  broad  patch  extending  from  between 
the  second  and  third  median  branches  to  the  posterior  angle, 
an  oblique  spot  beyond  the  cell  and  another  near  the  apical 
angle  shiny  metalhc  greenish  blue ;  cilia  of  the  outer  margin 
white  between  the  nervures :  posterior  wings  black,  cilia  white; 
a  submarginal  band  of  metallic  blue  divided  by  the  nervules 
extends  from  the  «ubmedian  nervure  to  the  end  of  the  upper 
radial :  basal  half  of  the  anterior  wings  beneath  crimson  (except 
along  the  costa  and  the  base  itself,  which  aire  grey) ;  apex  of 
the  wing  grey  sprinkled  with  black  scales,  between  this  and 
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the  crimson  black,  on  which  near  the  costa  is  a  white  spot 
followed  bj  a  blue  dash :  posterior  wings  cinereous,  costa  red ; 
a  very  irregular  narrow  black  band  crosses  the  wings  from  the 
costal  to  the  inner  margin,  and  a  lunulated  submarginal  band 
skirts  the  outer  margin  ;  between  the  radials  are  two  very  in- 
distinct black  spots,  about  which  and  towards  the  costa  is  a 
brownish  cloud. 

Hob.  Valley  of  the  Cosnipata,  Peru  (Whitely). 

Obs.  In  the  markings  of  the  upper  surface  this  species  resem- 
bles Pertsama  Lebasiiy  Gu^r. ;  on  the  underside  it  differs  in  the 
greater  extent  of  crimson  on  the  anterior  wings,  in  ik%  much 
greater  irregularis  of  the  inner  dark  line  of  the  posterior 
wings,  and  in  having  the  black  spots  scarcely  traceable. 

24.  CaUicore  neglecta. 

^ .  Exp.  1*80  in.  Antennas  black ;  palpi  black  above,  white 
beneath;  head  black;  thorax  tinged  with  green;  abdomen 
black  above,  beneath  white:  wings  blue-black,  cilia  white; 
base  of  the  wing  sprinkled  with  shining  blue  scales ;  a  blue 
or  golden-green  band  crosses  the  anterior  wing  from  the  sub- 
costal to  the  inner  margin  near  the  anal  angle ;  another  band 
of  the  same  colour,  followed  outwardly  by  another  narrow 
duller  line,  occupies  the  middle  of  the  posterior  wing  near  the 
outer  margin :  base  of  the  wing  beneath,  apex,  and  outer  mar- 
gin white,  central  portion  crimson,  the  rest  black ;  a  narrow 
black  line  follows  the  outer  border,  and  another  parallel  to  it 
skirts  the  apical  angle :  posterior  wings  white ;  a  narrow  sub- 
marginal  line,  two  hues  parallel  to  the  outer  margin  coalescing 
in  a  red  costal  line,  black ;  two  black  central  rings,  one  (pear- 
shaped)  including  one  black  spot,  the  other  (oval)  including 
two  spots ;  two  other  black  lines  cross  the  base  of  the  wing, 
and  follow  down  the  inner  margin. 

Hob.  Apolobamba,  North  Bolivia  {Pearce) ;  vallw  of  the 
Cosnipata  {Whitely)]  Fozzuzo,  Peru  (Pearce) '^  Ecuador; 
New  Granada ;  central  valleys  of  Guatemala  {JSalvin  &  Chd- 
man). 

Obs.  Most  nearly  allied  to  G,  anna^  Gu^r.,  but  differing  in 
having  a  double  band  to  the  hind  wings,  the  upper  one  of  the 
same  lustre  as  that  of  the  anterior  wings.  G.  clymenaj  with 
which  this  species  is  usually  placed  in  collections,  has  but  a 
single  dull-coloured  band,  and  oeneath  is  distinguished  for  the 
great  size  and  width  of  the  black  markings. 

The  species,  as  will  be  seen  from  the  above  list  of  localities, 
has  a  wide  range  in  the  valleys  of  the  Andes,  thence  extend- 
ing northwards  into  Central  America  as  far  as  Guatemala. 
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25.  CaXagramma  titania. 

S  •  Exp.  2*25  in.  Antennee  black ;  palpi  black|  anteriorlj 
white ;  head  black,  with  small  white  spots  near  the  origin  of 
the  antennae;  prothorax  black;  thorax  and  wing-lappets 
brown  j  abdomen  black :  anterior  wings  crimson  on  the  basal 
portion,  the  inner  margin,  costa,  and  apical  portion  black 
glossed  with  deep  blue ;  there  are  three  reddish  spots  near  the 
aj)ex  of  the  wing :  posterior  wings  black,  glossed  m  the  centre 
with  deep  blue ;  brownish  hair-Uke  scales  cover  the  basal  por- 
tion ;  the  anal  angle  is  slightly  prominent,  and  the  cilia  be- 
tween the  nervures  are  white:  beneath,  anterior  wings  as 
above,  but  paler,  and  the  black  portions  without  the  blue  gloss; 
a  jellow  band  crosses  the  apical  angle,  cut  near  the  outer 
margin  by  a  submar^inal  blue  band,  which  follows  the  bend 
of  the  same  angle :  the  posterior  wings  have  an  irregular  oval 
yellow  ring  enclosing  two  pairs  of  blue  spots  divided  by  a 
yellow  line ;  yellow  lines  extend  along  the  costa,  over  the 
submedian  nervure,  and  parallel  with  the  inner  margin  between 
these  and  the  oval  ring  is  another  yellow  line ;  crossing  the  wing 
outside  the  ring,  and  following  its  curve,  is  a  broad  blue  line, 
and  between  this  and  the  outer  margin  a  yellow  band,  which, 
however,  does  not  turn  the  anal  angle. 

$  .  Similar  to  the  male,  but  larger,  the  anterior  wings  less 
pointed  and  rounder;  a  yellow  streak  crosses  the  apical 
angle. 

Hob.  Borders  of  the  forests  of  Guatemala,  on  both  the 
Atlantic  and  Pacific  sides  of  the  cordillera. 

Obs.  This  species  is  very  closely  allied  to  the  Amazonian 
species  described  by  Mr.  Hewitson  as  C,  maimuma ;  but  I  have 
seen  so  very  many  specimens,  none  of  which  quite  correspond 
with  South- American  examples,  but  which  agree  most  closely 
with  one  another,  that  I  am  satisfied  the  two  species  can 
always  be  distinguished.  There  is  a  wide  gap  between  the 
ranges  of  G.  maimuma  and  G.  titania]  the  latter,  though 
abundant  in  Guatemala,  and  ranging,  I  believe,  as  far  south  as 
Nicaragua,  has  hot  yet  been  taken  anywhere  southwards  of 
this  pomt ;  the  former  has  not  yet  been  met  with  beyond  the 
distncts  bordering  the  Upper  Amazon  and  its  affluents,  and 
even  there  seems  to  be  a  scarce  species.  The  most  noticeable 
differences  between  the  two  are  as  follows :  in  G,  titania  the 
crimson  patch  of  the  upper  wings  is  more  restricted,  and  the 
dark  parts  glossed  with  blue,  me  anal  angle  of  the  posterior 
wings  is  more  produced,  and  the  patch  of  blue  more  widely 
difii^ed;  on  the  underside  the  yellow  lines  are  constantly 
narrower. 
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26.  Cata^amma  casta. 

^  •  Exp.  2*25  in.  AntennsB  black ;  palpi  black,  with  a  lateral 
white  streak ;  head  black,  with  two  fix>iital  spots,  three  on  each 
side  near  the  origin  of  the  antennae,  and  a  streak  behind  the 
eje  white ;  prothorax  and  thorax  black ;  abdomen  black,  with 
a  yellow  streak  beneath  j  front  legs  black,  with  the  extremity 
and  a  streak  on  the  outside  of  the  tibia  wnite :  anterior  wings 
broad,  but  somewhat  obtusely  pointed  at  the  apex,  deep  glossy 
blue,  except  at  the  apical  angle,  which  is  Uacx ;  rather  nearer 
the  apex  than  the  extremity  ofthe  cell  is  a  smallyellowband  con- 
sisting of  three  spots  divided  by  the  radial  nervures :  posterior 
wings  roxmded,  the  anal  an^le  hardly  projecting,  deep  glossy 
blue,  rather  brighter  round  the  outer  margin ;  cilia  between 
the  nervules  white  :  anterior  wings  beneath  black,  base  of  the 
eosta  yellow:  the  yellow  band  of  the  upperside  is  much 
longer,  extending  from  the  costa  to  the  second  median  branch; 
a  crimson  patch  covers  the  entire  cell  and  basal  portion  of  the 
wing  from  the  centre  of  the  inner  margin ;  a  blue  submarginal 
line  follows  the  bend  ofthe  apical  angle :  posterior  wings  Uack, 
an  indistinct  oval  yellow  rmg  in  the  central  portion  of  the 
wing  includes  three  bluish  spots,  with  a  yellow  dash  between 
them ;  on  the  basal  side  of  this  ring  is  another,  broader  yellow 
line  reaching  from  the  costa  towards  the  inner  margin ;  out- 
side the  ring  is  a  series  of  eight  light-blue  linear  spots  cross- 
ing the  interspaces  between  the  nervures  from  the  costa  to  the 
inner  margin ;  a  narrow  yellow  submarginal  line  foUows  the 
outer  edge. 

Hah.  Eastern  slope  of  the  mountains  of  Oaxaca,  Mexico,  at 
an  elevation  of  about  3000  feet. 

Ohs.  A  beautiful  species,  belonging  to  the  C.maimMma  group, 
but  differing  from  all  its  congeners  by  its  colouring  above, 
which  is  uniform  deep  glossy  blue  varied  only  by  the  small 
yellow  spots  near  the  apex  of  the  anterior  wings. 

27.  Epicalia  regina. 

cf .  Exp.  2*90  in.  Antennae  black :  palpi  green  in  front,  the 
terminal  joint  black  above ;  head  and  fliorax  black,  prothorax 
dark  brown ;  abdomen  black  above,  greenish  beneatn  :  wings 
deep  black,  a  broad  band  across  the  anterior  wings  from  the 
costa,  past  the  end  ofthe  cell,  to  the  first  median  branch,  a  small 
transverse  band  consisting  of  three  spots,  and  the  apex  of  the 
posterior  wings  blue,  as  in  Ep.  ancea ;  there  is  a  small  red 
spot  near  the  anal  angle  of  flie  hind  wings :  beneath  grass- 
green,  the  bands  of  the  upperside  much  paler,  almost  white ; 
there  is  a  dark  spot  in  the  cell  followed  by  two  cross  lines, 


frim,  Tropical  America,  179 

also  a  dark  mark  outside  the  light  cross  band  near  the  outer 
margin :  on  the  posterior  wings  a  narrow  dark  waved  line,  the 
main  direction  being  neaxlj  straight,  crosses  the  wing  fiom 
the  middle  of  the  costa,  past  the  end  of  the  cell,  towards  the 
inner  margin ;  another  short  broken  line  pa^sses  from  the  costal 
nervure  to  the  middle  of  the  cell ;  there  are  four  spots  between 
the  cross  line  and  the  outer  margin,  the  innermost  black  and 
white,  the  middle  ones  white,  and  tne  uppermost  black,  with 
a  few  tawuj  scales  on  its  inner  side ;  a  very  faint  submarginal 
line  follows  the  curve  of  the  outer  edge. 

$ .  Similar  to  the  male,  but  browner,  and  has  two  red 
marks  within  the  cell,  a  dark  submareinal  line  on  the  posterior 
wings,  inside  of  which  are  four  black  spots,  that  nearest  the 
anal  angle  bearing  a  blue  pupilla. 

Sab.  Caraccas,  Venezuela  {A.  Goering). 

Obs.  Allied  to  E.  aglaura^  ^^J*i  ^^t  without  any  tawny 
colouring  on  the  posterior  wings ;  apex  of  the  posterior  wing 
greenish  blue,  as  m  j&.  Hewitaonij  Feld. 

28.  CaUithea  Whitdyu 

^.  Exp.  2*55  in.  Antenna  black:  palpi  grey  in  front; 
head  and  prothorax  black,  thorax  and  abdomen  tinged  with 
dark  blue :  wings  rich  glossy  blue,  rather  darker  towards  the 
base ;  costa  and  apex  of  the  anterior  wings  black ;  a  broad 
curved  green  band  crosses  the  wing  at  its  widest  part  to  the 
anal  angle :  a  band  of  the  same  colour  borders  the  outer  mar- 
gm  of  uie  posterior  wing ;  the  margin  itself  is  black,  and  the 
cilia  white :  beneath  bronzy  green,  the  base  only  of  both  wings 
red :  there  are  four  black  spots  near  the  outer  margin  of  the 
anterior  wings :  four  rows  of  black  spots  follow  the  curve  of 
the  out^r  margin  of  the  hind  wing ;  tne  innermost  passes  just 
outside  the  ceU,  and  consists  chiefly  of  rather  elongate  trian- 
gular spots ;  in  the  next  the  spots  are  almost  circular ;  in  the 
next  the  spots  become  lineiform  towards  the  inner  margin ;  in 
the  outermost  the  spots  are  lunate. 

Hah.  Valley  of  the  Cosnipata  {H.  Whitehf), 

29.  Paphia  Uneata^ 

<J  •  Exp.  2'90  in.  Antennas  and  head  wanting ;  thorax  and 
abdomen  greenish  black :  .  toterior  wings  considerably  pro- 
duced at  the  apical  and  strongly  falcate  at  the  anal  angle, 
outer  margin  slightly  concave,  very  dark  green ;  base  of  the 
wing,  a  series  of  six  spots  arranged  across  the  apical  angle 
and  thence  down  the  outer  margin,  and  the  whole  of  the  poste- 
rior win^s  green :  posterior  wings  show  a  notch,  but  are  with- 
out caudal  appendage :  beneath  glossy  brown  freckled  with 
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white  and  darker  brown ;  a  dark  band  crosses  from  the  apical 
angle  of  the  anterior  wings  to  the  second  section  of  the 
median  nervnre  of  the  posterior  wings ;  another  reaches  from 
the  apical  anele  of  the  nind  wings  to  the  inner  margin ;  and  a 
third,  parallel  to  the  last,  forms  a  chord  to  a  portion  of  the 
curve  of  the  outer  margin,  near  which  are  four  very  small 
white  spots. 

Hab.  Apolobamba,  North  Bolivia  {Pearce). 

Obs.  The  markings  of  the  underside  of  this  species  correspond 
with  those  of  P.  leuctra:  on  the  upperside  it  resembles  P.  mcerisj 
Feld.,  without  the  cauaal  appendages. 

30.  Paphia  indtgoHca. 

(J .  Exp.  3'30  in.  Antennae  black ;  palpi  brown,  freckled 
with  white ;  head  tod  thorax  dark  greenish ;  abdomen  dark 
indigo-blue :  anterior  wings  have  the  apical  angle  pointed,  the 
outer  margin  straight  to  the  bend  of  the  anal  angle,  which  is 
only  slightly  falcate  ;.dark  indigo-blue,  lighter  at  the  base; 
costa  freckled  with  pale  bluish-CTeen  scales ;  a  curved  band  of 
pale  bluish  green  crosses  the  apical  angle  from  the  costa  to  the 
outer  marrin,  the  posterior  wings,  which  are  dark  indigo-blue, 
being  bordered  with  the  same  colour :  posterior  wings  with  a 
simple  caudal  projection :  beneath  rich  reddish  brown,  freckled, 
especially  near  the  costa  of  the  anterior  wings,  with  white ;  a 
darkish  band  crosses  the  cell,  another  starts  from  the  middle 
of  the  lower  radial^  and  reaches  to  the  second  section  of  the 
median  nervure  of  the  posterior  wings ;  another  band  crosses 
the  posterior  win^  from  the  apical  angle  to  the  inner  margin; 
and  another,  parallel  to  the  last,  forms  a  chord  to  part  of  the 
outer  margin ;  outside  this  last  band  is  a  broad  wnitish  line, 
and  near  the  base  of  the  caudal  projection  a  spot  outwardly 
black,  inwardly  white. 

Hob,  Calobre,  Veragua  {Arc£), 

Obs.  Closely  allied  to  P.  dueronea^  Feld.,  but  much  darker 
blue,  P.  chceronea  being  green  rather  than  blue.  The  band 
across  the  apex  of  the  anterior  wings  is  less  distinct. 

•  31.  Paphia  zelica. 

$  •  Exp.  3*10  in.  Antennae  black;  palpi  brown,  freckled 
with  white  scales ;  head  and  thorax  greenish ;  abdomen  dusky : 
anterior  wings  slightly  acute,  outer  margin  slightly  convex, 
anal  angle  strongly  falcate ;  dark  purple  brown ;  a  broad  tawny 
band,  slightly  curved,  crosses  the  wmg  beyond  the  cell  from 
-the  costa  to  me  anal  angle,  but  does  not  extend  over  the  hook: 
•posterior  wings  deep  purple  brown,  with  long,  slightly  spatulate 
x^audal  appendage;  anal  angle  mutilate^y  apical  angle  tawny: 
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beneath  brown^  rather  paler  where  the  cross  band  on  the  upper- 
side  of  the  anterior  wings  is  situated,  freckled  with  darker 
and  white  spots,  the  latter  chiefly  along  the  costa  of  the  ante- 
rior wings,  across  the  cell  of  which  are  two  dark  bands,  the 
innermost  of  which  extends  over  the  cell  of  the  bind  wings  j 
a  dark  band  also  crosses  both  wings  from  the  middle  of  the 
upper  radial  of  the  anterior  to  the  second  section  of  the  median 
nervure  of  the  posterior  wings ;  there  are  also  two  parallel 
transverse  cross  bands  on  the  lower  wings,  the  uppermost 
reaching  from  the  apical  angle  to  the  inner  margin. 

Hah.  Calobre,  Veragua  (Arc4). 

Obs,  Near  to  Paphia  xenica,  Bates,  from  Guatemala;  but  the 
base  of  both  wings  is  rich  purple  instead  of  greenish,  and  the 
markings  of  the  underside  are  much  more  distinct. 

32.  Paphia  proserpina. 

$ .  Exp.  3*40  in.  Antennae  black ;  palpi  with  a  central  black 
line  laterally  freckled  with  white  scales ;  head,  thorax,  and 
abdomen  greenish  black :  anterior  wings  slightly  acute,  outer 
margin  slightly  concave,  anal  angle  falcate ;  very  dark  indigo- 
blue,  lighter  and  greener  at  the  base  of  both  wmgs ;  near  the 
apical  angle  of  the  anterior  wings  are  three  faint  bluish  spots, 
and  the  outer  margin  of  the  hind  wings  is  similarly  coloured : 
the  posterior  wings  bear  a  notch,  but  are  without  caudal  ap- 
pendage :  beneath  rich  ruddy  brown,  sparingly  marked  with 
white  scales ;  there  are  three  very  indistinct  white  spots  be- 
tween the  end  of  the  third  median  branch  and  tne  anal 
angle  of  the  posterior  wings. 

?  .  Exp.  3'80  in.  Base  of  both  wings  and  a  conspicuous 
patch  consisting  of  three  spots  near  the  apical  angle  of  the 
anterior  wings  blue  :  posterior  wings  with  caudal  prcgection  : 
beneath  ruddy  brown,  paler  than  in  (J,  and  freckled  more 
strongly  with  white  ana  dark  marks,  especially  on  the  costa 
of  the  anterior  wings ;  between  the  outer  margin  and  the  ex- 
tremity of  the  lower  radial  are  five  white  spots,  each  with  a 
smaller  black  spot  on  its  outer  edge ;  the  caudal  projection 
and  the  part  adjoining  are  irrorated  with  black  and  white. 

-Hoi.  Valley  of  the  Rio  Polochic,  Guatemala. 

Ohs.  This  is  a  large  showy  species,  not  nearly  allied  to  any 
with  which  I  am  acquainted. 

[To  be  continued.] 
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XX. — On  a  new  Labyrinthodont  Amphibian  from  the  Northum- 
berland Coal-fieldj  and  on  the  occurrence  tn  the  same  locality 
o/^Anthracosaurus  Russelli.  By  Albany  Hancock,  F.L.S., 
and  Thos.  Atthey. 

We  have  recently  obtained  from  the  black  shale  associated 
with  the  Low-main  Beam  at  NewBham  CoUierjr,  in  the  neigh- 
bourhood  of  Newcastle-upon-Tyne,  the  remains  of  a  small 
amphibian  belonging  to  !Prof.  Huxley's  genus  Urocardylus*. 
This  is  the  second  generic  form  that  has  occurred  to  us  in  this 
locality  of  the  interesting  series  described  by  that  learned 
palaeontologist  from  the  Jarrow  Colliery,  in  the  county  of 
Kilkenny,  Ireland.  We  propose  to  name  this  species  Urooor- 
dylu8  reticulatiM,  We  have  adopted  the  specific  denomination 
reticulatua  as  expressive  of  the  reticulated  structure  of  the  sur- 
face of  the  cranial  bones.  The  specimen  now  before  ns  is 
composed  of  the  head  and  twenty-three  or  twenty-four  ver- 
tebne  in  a  continuous  series ;  the  dorsal  aspect  of  the  head  is 
exposed  to  view,  and  the  vertebr»  lie  with  their  left  sides 
uppermost.  The  entire  length  of  the  specimen  is  2|  inches. 
The  head,  which  is  much  crashed  and  injured  by  the  fractore 
of  the  bones,  is  of  a  subtriangular  form,  with  the  posterior 
region  truncated,  and  tapering  in  front  to  a  short  rounded 
snout ;  and  there  are  two  large  curved  horns  projecting  back- 
wards from  the  occipital  region,  like  those  of  Keraterpeton^* 
In  Prof.  Huxley's  species,  me  horns  were  not  observed ;  but 
this  is  not  to  be  wondered  at,  for  the  head  was  in  a  very  bad 
state  of  preservation.  In  our  specimen,  too,  the  bones  are  so 
much  broken  up  that  it  is  impossible  to  determine  their  forms ; 
the  surface,  however,  of  several  of  them  is  in  excellent  con- 
dition, and  exhibits,  in  the  most  distinct  manner,  a  coarse 
reticulated  structure  of  elevated  ridges  or  Unes,  which,  from 
the  elongation  of  the  meshes  in  some  of  the  bones,  have  the 
appearance  of  strong,  raised,  parallel  strisB.  The  head  mea- 
sures from  the  snout  to  the  occipital  margin  ^^  in.,  in  width 
at  the  broadest  part  A  in. ;  the  horns  are  -^  in.  in  length. 

Two  or  three  teetn  are  distinguishable  in  one  of  the  man- 
dibles, but  are  somewhat  injurea ;  they  are  small,  have  the 
sides  nearly  parallel,  and  are  slightly  curved ;  the  apices  are 
apparently  abruptly  pointed.  The  sternal  plates  are  distinctly 
displayed,  but  are  m  a  much  disturbed  condition;  all  the 
three,  however,  can  be  made  out,  two  of  them  being  much 

*  "  On  a  Collection  of  Fossil  Vertebrata  from  the  Jarrow  Colliery. 
County  of  Kilkenny,  Ireland^"  by  Thos.  H.  Huxley  and  E.  PeiceTai 
Wright  (Trans.  Koyal  Irish  Academy,  1867,  voL  xxiv.). 
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mntilated.  The^  lie  immediately  behind  the  head,  at  the  left 
side  of  the  specimen,  towards  the  ventral  aspect ;  two  are  a 
little  in  advance  of  the  third,  The^  all  have  the  surface 
covered  with  a  minute  reticulation  of  raised  lines,  which  assume 
a  radial  disposition^  as  if  from  centres  of  erowth.  Behind  the 
plates/ on  the  left  or  ventral  side  of  the  bodj,  there  is  a  sort 
of  roll,  as  it  were,  extending  some  way  backwards,  which 
seems  to  be  composed  of  minute  elliptical  scales;  they  are, 
however,  very  inaefinite ;  their  exact  form  could  not  oe  de- 
termined. 

The  vertebrae^  of  which  there  are  twenty-three  or  twenty- 
four,  are  very  apparent,  but  their  precise  form  is  rather  dim- 
cult  to  make  out ;  thev  are  nevertheless  in  regular  order,  but 
are  somewhat  obscured  by  the  matrix.  They  each  bear  a  long, 
compressed  or  flattened,  plate-like  dorsal  spine,  which  is  as 
high  or  a  little  higher  man  the  centrum^  its  dorsal  or  free 
margin  is  tnmcatea  and  serrated;  below  it  is  contracted  in 
the  antero-posterior  direction,  and,  expanding  above,  somewhat 
resembles  a  fan,  the  resemblance  being  heightened  by  the 
strong  radiating  strias  that  cover  the  sides.  They  are  very 
similar  to  the  vertical  processes  of  Urocordylua  Wandesjbrdiiy 
but  more  particularly  agree^  in  proportion  and  character,  with 
the  subvertebral  bone  or  spine.  The  three  or  four  terminal 
posterior  vertebrae  have  in  addition  subvertebral  bones  similar 
m  form  and  size  to  the  dorsal  spines.  From  this  fact  it  would 
appear  that  these  three  or  four  vertebras  belong  to  the  tail ; 
and  if  the  new  species  is  as  rich  in  caudal  vertebras  as  U. 
Wandesjbrdiiy  our  specimen  must  have  lost  at  least  seventy 
of  the  bones  of  its  tail.  U.  reticulatus  has  therefore  about 
twenty  trunk  or  precaudal  vertebrae,  the  number  that  is  found 
in  Prof.  Huxley's  species.  The  vertebrae  are  about  ^  inch  in 
length,  and  in  hei^t  ^  inch,  including  the  dorsal  spme ;  the 
height  of  the  cauaal  vertebrae,  measuring  from  the  upper 
margin  of  the  dorsal  spine  to  the  lower  margin  of  the  subvert 
tebral  bone,  is  |  inch.  The  zygapophyses  project  laterally  as 
well  as  forward  and  backward. 

There  are  slight  indications  of  anterior  and  posterior  limbs ; 
but  the  appearances  are  too  vague  to  be  worthy  of  fiirther 
notice,  beyond  that  a  fragment  of  bone  seems  to  mark  the 
place  of  the  posterior  limb  near  the  termination  of  the  trunk- 
vertebrae.  And  not  far  from  this  point  there  is  also  a  small 
bone,  which  is-  probably  one  of  the  phalanges* 

The  length  of  the  specimen,  including  the  head  and  trunk- 
vertebrae,  IS  only  one-fourth  that  of  flie  same  parts  of  IL 
WaTndesjiyrdii]  we  may  therefore  conclude  that  the  latter 
species  IS  four  times  the  size  of  U,  reticukUus.    When  perfect, 
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U,  Wandetfordii  is  upwards  of  18  inches  long ;  consequently 
the  new  species  would  measure  4^  inches  if  entire. 

TJ.  reticulattu  is  evidently  closely  related  to  Kerctterpetariy 
as  is  proved  by  the  form  of  the  head,  the  two  occipital  comua, 
and  also  by  the  character  of  the  sternal  plates ;  so  close,  indeed, 
does  this  relationship  appear  to  be,  that  we  have  some  doubt 
whether  it  should  not  be  placed  in  that  genus.  It  is  true  that 
no  occipital  horns  were  observed  in  U.  Wande^fhrdii  ]  but  the 
skull  of  Prof.  Huxley's  specimen  was  so  much  crushed  and 
disturbed  that  much  stress  cannot  be  placed  on  this  ne^tive 
fact ;  and  the  vertebrae  of  our  species  resemble  more  closely 
those  of  Urocordylus  than  they  do  those  of  Kercderpeton. 
Moreover  in  the  latter  form  there  is  a  perceptible  dimi- 
nution in  the  size  of  the  nineteenth  vertebra,  and  so  on  to  the 
tail,  while  in  our  species  the  last  of  the  three  caudal  vertebrse, 
the  twenty-third  or  twenty-fourth,  is  as  large  as  any  of  the 
trunk-vertebrae,  agreeing  in  this  respect  with  Urocordylvsy  and 
signifying  that  Z7.  reticulatus  has  a  long  and  powerful  tail, 
which  is  the  characteristic  feature  of  the  genus.  We  have 
therefore  provisionally  placed  our  new  species  in  that  genus. 

Another  question  arises.  Is  U.  reticulattLS  a  distinct  species? 
or  is  it  merely  the  younff  of  U.  Wandesjbrdii?  We  believe 
it  to  be  distinct,  because  the  vertical  processes  of  the  vertebrae, 
though  strongly  resembling  those  of  that  species,  differ  con- 
siderably from  them  in  certain  particulars.  The  character  of 
the  sternal  plates  is  also  different,  and  the  surface-structure  of 
the  cranial  bones  is  apparently  peculiar;  but  it  must  be 
allowed  that  this  feature  may  be  wanting  in  K  Wandesfordii 
merely  on  account  of  the  curious  state  of  preservation  of  the 
specimen  from  which  that  species  was  described.  But  be  this 
as  it  may,  the  interest  of  this  discovery  is  not  lessened ;  and, 
indeed,  this  addition  to  the  coal-fauna  of  the  district  is  the 
most  important  that  has  been  made  since  our  acquisition  in 
1867  of  Ophiderpetorij  another  of  Prof.  Huxley's  genera  from 
the  Kilkenny  coal-shales.  And  we  cannot  but  deem  ourselves 
fortunate  in  having  niet  with  this  new  species  of  so  rare  a 
form  of  Labyrinthodont  Amphibian ;  for  much  novelty-  is  not 
now  to  be  expected  from  the  shales  of  Newsham  and  Cram- 
lington,  which  have  been  assiduously  searched  for  the  last 
fifteen  years. 

Anthracosaurus  JRusseUty  Huxley. 

A  large  fragment  of  the  skull  of  this  rare  fossil  was  obtained 
a  short  time  ago  at  Newsham ;  it  is  a  portion  of  the  anterior 
part  of  the  cranium,  and  happily  exhibits  characteristic  features 
that  cannot  well  be  mistaken.     The  snout  is  wanting,  being 
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broken  off  diagonallj  backwards  from  left  to  right :  and  po8-> 
teriorly  the  specimen  is  broken  awaj  in  a  parallel  diagonal 
line  a  little  b^ind  the  great  vomerine  tusks ;  so  that  on  the 
right  side  nearlj  the  whole  of  the  maxilla  is  present ;  on  the 
len  the  fracture  passes  close  to  the  base  of  the  large  vomerine 
tusk,  consequently  the  maxilla  of  this  side  is  almost  entirely 
wanting,  in  form  the  specimen  is  rhomboidal,  being  diago^ 
nallj  broken  across  before  and  behind ;  the  sides  are  perfect ; 
it  measures  lengthwise  3|  inches,  in  breadth  6  inches. 

Both  the  dorsal  and  palatal  surfaces  have  been  cleared  of 
the  matrix,  a  work  of  much  care  and  labour ;  and  though  the 
parts  are  crushed  and  distorted,  many  of  the  characters  are 
well  preserved.  The  sculpture  of  the  bone  on  the  dorsal  sur- 
face IS  distinctly  displayed,  and  is  of  the  usual  Labyrinthodont 
character,  resemblinff  very  closely  that  of  Pteroptax :  but  the 
pits  or  depressions  are  less  regala^and  the  surro-^di^g  ridges 
are  rough  and  much  broken  up.  The  frontal  bones  are  broken 
away  before  and  behind,  but  the  greater  part  of  them  is  evi* 
dently  present;  thev  are  considerably  elongated^  and  are  a 
little  expanded  in  front.  A  triangular  bone,  with  its  apex 
forward,  is  interposed  on  either  side  between  the  frontals  and 
the  maxillae;  these  bones  are  probably  the  postfrontals^  or 
they  may  be  the  prefrontals  and  the  postfrontals  in  combma- 
tion.  On  the  left  side  a  fragment,  probably  of  the  nasal  bone, 
is  wedged  in  in  front,  between  the  anterior  extremily  of  the 
frontal  and  the  maxilla.  The  sutures  are  represented  by  wide^ 
smooth,  depressed  lines,  but,  with  the  exception  of  those  of  the 
frontals,  they  are  not  very  easily  determined. 

The  other  side  of  the  specimen  exhibits  the  roof  of  the 
mouth,  but  the  bones  are  so  much  crushed  and  broken  that  it 
is  impossible  to  make  out  their  forms  and  limits.  Suffice  it 
to  say  that,  a  little  in  front  of  the  great  vomerine  tusks,  there 
is,  on  each  side,  a  large  deep  depression  (which  two  depres- 
sions are  undoubtedly  the  anterior  palatal  foramina) .  and  that 
immediately  behind  and  towards  the  outer  margin  oi  the  right 
vomerine  tusk  a  circular  depression,  upwards  of  half  an  inch 
in  diameter,  indicates  the  position  of  the  right  posterior  naris. 

The  teeth  belonging  to  the  fragment  are  nearly  all  present ; 
but  many  of  them  are  broken  down  and  displaced,  and  only 
a  few  retain  their  apices.  The  two  great  vomerine  tusks  are 
not  much  disturbed ;  that  on  the  right  side  stands  erect,  but  a 
large  portion  of.  the  crown  has  disappeared.  It  is  placed 
somewnat  nearer  to  the  maxilla  than  to  the  central  line  of  the 
skull,  and  is  not  very  far  from  the  anterior  margin  of  the  spe- 
cimen ;  what  remains  of  it  is  f  inch  in  height,  and  it  measures, 
across  the  widest  part  of  the  base  |-  inch.     The  left  vomerine 
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tnsk  is  crashed  down  close  to  the  posterior  margin  of  the 
specimen^  with  its  base  near  its  proper  position,  not  far  from 
the  maxilla,  and  the  apex  pointing  inwards:  it  is  broken 
across  near  to  the  middle ;  and  the  basal  portion  overlies,  to 
some  extent,  the  upper  part.  When  f^rtect,  this  tnsk  cotdd 
not  be  less  than  two  inches  long,  and  is  about  an  inch  wide 
at  the  base. 

Four  teeth,  upwards  of  half  an  inch  lon^,  lie  upon  the  base 
of  this  large  tusk,  and  another,  about  tne  same  size,  lies 
pressed  down  a  little  in  front  oi  it ;  these  have  their  bases 
attached  to  the  maxilla,  and  are  the  onlj  maxillary  teeth  of 
this  side,  a  very  small  portion  of  the  maxilla  being  present. 
In  front  of  these  teeth  a  short  space  intervenes  between  them 
and  the  base  of  a  large  tooth,  which  stands  erect,  and  is  §  inch 
in  diameter ;  the  crown  lies  pressed  down  in  contact  widi  the 
basal  portion,  and  with  it  measures  nearly  an  inch  in  length* 
A  large  depression  is  immediately  in  advance  of  this  tooth, 
separating  it  from  two  other  teeth  equally  large,  or,  perhaps, 
a  little  larger,  which  are  crushed  down  confusedly,  one  over 
the  other,  at  the  anterior  extremity  of  the  specimen.  These 
three  large  teeth  would  seem  to  belong  to  the  prsemaxiUa. 
The  teeth  of  the  maxilla  of  the  right  side  are  well  displayed ; 
they  stand  up,  for  the  most  part  arranged  along  the  alveolar 
ridge  with  their  crowns  (some  of  which  are  perfect)  inclined 
backward  and  inward.  There  are  thirteen  of  these  teeth; 
they  vary  somewhat  in  size,  and  commence  in  front  in  a  line 
with  the  base  of  the  vomerine  tusk.  The  first  seven  are  placed 
close  together ;  the  first  and  seventh  are  larger  than  the  rest, 
and  are  |  inch  wide  at  the  base ;  two  or  three  of  the  smaller 
have  the  crown  complete ;  when  perfect,  the  large  ones  must 
have  been  upwards  of  half  an  inen  long.  A  short  space  now 
intervenes  in  the  series,  and  then  there  is  a  cluster  of  four 
more  teeth,  three  of  which  are  rather  large  and  one  small,  the 
latter  being  placed  between  the  first  and  second  of  the  three ; 
all  their  crowns  are  broken  off;  the  bases  of  the  three  larger 
measure  i  inch  in  diameter.  Behind  these  is  a  large  depres-* 
sion ;  and  then  the  series  is  terminated  by  the  two  last  teeth, 
the  twelfth  and  thirteenth,  which  are  placed  near  to  each 
other.  All  that  remains  of  the  former  is  a  very  short  stump, 
almost  I  inch  in  diameter;  the  latter  is  apparently  quite 
small,  and  is  represented  by  a  mere  fragment,  which  is  placed 
close  to  the  fractured  margin  of  the  specimen. 

In  number  and  size  the  teeth  do  not  exactly  correspond  to 
those  of  the  specimen  from  the  Lanarkshire  coal-field  described 
by  Prof.  Huxley  * ;  but  the  disparity  in  these  respects  does 
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not  amount  to  much.  In  the  Scotch  specimen  thete  are  thir- 
teen teeth  described  in  the  left  pr»maxilla  and  maxilla^  while 
nineteen  are  enumerated  as  attached  to  the  same  bones  of  the 
right  side.  In  our  specimen  there  are  thirteen  maxillary  teeth 
on  the  right  side  ana  three  prasmaxillary  teeth  on  the  left,  one 
or  two  apparently  bein^  wanting.  So  it  would  seem  that  the 
Newsham  specimen,  when  perfect,  had,  in  all  probability,  six- 
teen or  seventeen  teeth  in  the  upper  jaw  on  each  side ;  but  as 
the  number  in  the  two  sides  does  not  apparently  agree  in  the 
Scotch  specimen,  our  specimen  may  have  had  two  or  three 
teeth  more  or  less  on  either  side,  thus  altering  the  number  to 
thirteen  or  nineteen,  as  in  the  specimen  described  by  Prof. 
Huxley. 

The  palatal  teeth,  however,  are  wanting  in  the  Newsham 
specimen.  On  the  left  side,  the  bone  to  which  they  are  at- 
tached is  broken  away ;  but  on  the  right  side  there  is  a  ridge 
behind  the  vomerine  tusk,  which,  perhaps,  may  be  the  alveolar 
plate ;  if  so,  the  teeth  have  been  removed ;  there  are,  however, 
some  fragments  in  the  vicinity,  which  possibly  belong  to  the 
palatal  teeth  of  this  side. 

The  teeth  on  the  whole  are  somewhat  less  than  those  of  the 
Scotch  specimen,  and  this  disagreement  cannot  be  accounted 
for  by  the  diflference  in  size  of  the  skulls.  The  Scotch  skull 
is  5*3  inches  in  width  opposite  the  vomerine  tusks.  Our  spe- 
cimen measures  across  the  same  region  5*5  inches;  so  the 
latter  would  appear  to  be  the  larger  of  the  two.  But  this  is 
probably  not  the  case,  for  our  fragment  seems  to  be  a  little 
widened  by  pressure.  The  skull,  however,  of  our  specimen^ 
when  perfect,  could  not  be  much,  if  at  all,  smaller  than  that 
described  from  Scotland,  which  is  stated  to  be  15  inches  long^ 
and  12  inches  wide  at  the  widest  part.  That  they  were  of 
nearly  equal  size  is  apparently  confirmed  by  the  dimensions  of 
the  vomerine  tusks. 

Those  of  the  Newsham  specimen  seem  to  be  quite  as  large 
as  those  of  the  Scotch  specimen ;  in  both  they  are  about  equal 
in  diameter  at  the  base.  It  is  true  that  Prof.  Huxley  esti- 
mates their  length  in  the  Scotch  specimen  to  be  3  inches^ 
while,  judging  from  the  fragments,  we  have  calculated  that 
the  left  tusk  m  our  specimen  could  not  be  less  than  2  inches 
long ;  but  how  much  longer  it  may  have  been  we  cannot  de- 
termine. It  is  certain  that  the  two  fragments  into  which  it  is 
broken,  when  taken  together,  measure  upwards  of  2  inches  in 
length ;  and  it  is  impossible  to  say  how  much  the  basal  por- 
tion overlies  the  upper ;  moreover,  the  latter  is  bent,  and  the 
apical  extremity  is  wanting.  We  think,  then,  that  the  dis- 
parity in  the  number  and  size  of  the  teeth  and  tusks  is  not 
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sufficient  to  cause  us  to  doubt  the  specific  identity  of  the  two 
specimens  in  question. 

We  must  now  turn  to  the  character  of  the  teeth  themselves* 
In  our  specimen  thej  have  the  same  irregularly  rounded  base 
as  those  of  the  Scotch  specimen;  and  like  them  they  are,, 
towards  the  apex,  a  little  nattened,  giving  to  the  section  of  the 
crown  an  elliptical  contour,  the  lon^  axis  bein^  in  the  direc^ 
tion  of  the  jaw ;  and  on  the  frontal  and  dorsal  aspects  they 
are  slightly  carinated.  So  far  the  teeth  a^ree;  but  ProL 
Huxley  describes  the  surface  of  those  in  his  specimen  as 
ridged,  not  grooved,  while  in  ours  they  may  be  said  to  be  both 
grooved  and,  to  some  extent,  ridded.  The  base  of  the  teeth,, 
when  in  a  good  state  of  preservation,  exhibits  narrow,  shallow 
grooves,  the  interspaces  being  comparatively  wide  and  usually 
a  little  prominent,  though  sometimes  almost  flat.  This  dif-«^ 
ference  m  the  two  instances  is,  perhaps,  of  not  much  import- 
ance, and  may  be  accounted  for  by  the  peculiar  state  of  pre- 
servation of  the  specimens:  we  shall  shortly  endeavour  to 
show  that  this  is  the  fact ;  in  the  meantime  we  will  say  a  few 
words  on  the  internal  structure  of  the  teeth.  In  this  respect 
there  is  also  some  slight  difference :  our  sections  of  the  teeth 
and  those  described  by  Prof.  Huxley  do  not  exactly  agree. 
The  only  difference  of  any  consequence,  however^  can  be  ex- 
plained, we  think,  by  supposing  that  the  sections  were  made 
irom  different  parts  of  the  tooth.  In  PteroplaXj  the  pulp- 
cavity,  near  the  root  of  the  tooth,  is  radiated,  as  it  is  in  An- 
ihracosaurtis  ]  a  little  nearer  the  base  the  radial  spaces  are 
wider,  a  little  further  up  they  are  contracted,  and  still  higher 
up  they  are  contracted  more,  and  ultimately  they  are  lost,  and 
the  cylindrical  form  of  the  pulp-cavity  established.  We  may 
therefore  presume  that  the  sections  described  by  Prof.  Huxley 
were  made  near  to  the  base  of  the  tooth  in  AnthrcusosauruSy 
and  consequently  the  radial  form  of  th.e  pulp-cavity  was 
strongly  developed.  Our  sections  are  from  higher  up  the 
tooth;  and  the  result  is,  that  the  radiation  of  this  cavity  is  very 
imperfect  and  in  part  obliterated.  In  other  respects  the  struc- 
ture appears  to  agree  with  Prof.  Huxley's  description :  but 
this  observation  applies  only  to  the  general  arrangement  of 
the  parts ;  for,  as  tne  learned  Professor  remarks,  "  the  details 
could  only  be  made  intelligible  by  elaborate  figures,"  and  such 
were  not  given. 

In  Mr.  Atthey's  collection  there  is  a  portion  of  a  right  man- 
dible which  wa^  obtained  at  Newsham,  and  which  we  ori- 
finally  thought  belonged  to  PteroplaXj  but  which  we  now 
ave  no  doubt  belongs  to  Anthracosaurtis^  The  surface^sculp- 
ture  of  the  bone,  the  general  form,  character,  arid  internal 
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structure  of  the  teeth  demonstrate  this  since  we  have  become 
acouainted  with  these  features  in  that  genus. 

The  fragment^  which  is  upwards  of  2|  inches  long,  1^  inch 
wide  behind,  and  |  inch  wide  in  front,  is  the  anterior  portion 
of  the  right  mandible ;  it  has  attached  to  it  five  teeth ;  m  front 
it  is  perfect ;  the  posterior  portion  is  broken  away  close  to  the 
fifth  tooth,  which,  though  much  injured,  appears  to  be  about 
half  an  inch  long.  The  three  next  in  advance  are  not  quite 
so  long,  and  are  separated  from  the  fifth  and  from  each  other 
hj  considerable  spaces,  and  from  the  tooth  in  front  bj  a  space 
I  inch  in  length.  This  frontal  tooth,  which  is  perfect,  is  naif 
an  inch  long  and  ^  inch  wide  at  the  base ;  it  is  placed  a 
little  way  from  the  extremity,  where  there  is  a  depression,  but 
whether  for  the  reception  of  the  base  of  a  tooth  cannot  be  de- 
termined. The  sunace  of  the  teeth  is  ridged,  particularly 
towaids  the  base,  agreeing  in  this  respect  with  tnose  in  the 
Scotch  specimen ;  they  are  a  little  compressed  above ;  and  one, 
which  is  tolerably  peifect,  has  the  apex  slightlv  carinated. 

On  making  a  section  of  one  of  the  teeth,  it  is  quite  obvious 
that  the  ridges  on  the  surface  are  owing  to  erosion,  if  not 
entirely,  at  least  mainly,  and  that  the  internal  structure  agrees 
very  well  with  that  of  Anthracosaurus  when  allowance  is 
made  for  the  variation  caused  by  the  sections  not  being  made 
at  the  same  part.  Our  section  was  made  a  little  way  up 
the  tooth,  while  those  of  the  Scotch  specimen  were,  as  we 
have  already  explained,  evidently  made  close  to  the  base. 

There  can  therefore  be  little  doubt  that  this  fragmentary 
mandible  really  belongs  to  Anthrctcosaunts.  We  have,  then,  the 
satisfaction  of  recording  the  occurrence  in  the  Northumberland 
coal-field  not  only  of  a  considerable  portion  of  the  cranium,  but 
likewise  of  a  large  fragment  of  the  jaw  of  this  rare  fossil. 

The  large  sternal  plate,  nearly  5  inches  long,  described  in 
our  paper  on  Pteroplax^j  is  probably  that  of  Anthracosaurus ; 
it  was  found  in  the  same  locality,  and  this  is  the  only  large 
Labyxinthodont  occurring  in  the  Newsham  shale  to  which  it 
can  at  present  be  assigned.  We  also  possess  some  ribs  and 
vertebrae  which  perhaps  belong  to  the  same  animal. 

XXI. — On  Grayella  cyathophora,  a  new  Genus  and  Species 
of  Sponges.    By  H.  J.  Cabter,  F.R.S.  &c. 

[Plate  Vn.] 

About  a  fortnight  since.  Dr.  J.  E.  Gray  kindly  sent  me  a 
specimen  of  a  marine  sponge,  with  the  request  that  I  would 
*  See  Annals  of  Nat.  Hist.  ser.  4.  yol.  i.  p.  277. 
Ann. <k Mag, N. Hist.  Ser. 4.   Vol.iv.  14 
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examine  it,  which  I  did ;  and  having  found  it  interesting  in 
many  points  of  view,  I  obtained  his  permission  to  illnslsrate 
and  describe  it.  The  sponge  was  originally  got  in  the 
Gulf  of  Suez  by  Mr.  M' Andrew,  who  preserved  it  in  spirit ; 
and  the  portion  sent  to  me  is  that  represented  in  the  accom-^ 
panying  plate,  magnified  twice  its  natural  size. 

It  is  quite  new  both  to  Dr.  Gray  and  myself;  and  out  of 
respect  for  Dr.  Gray's  labours  in  this  way,  it  seems  to  me  that 
I  cannot  do  better  than  dedicate  the  genus  to  him,  and  call  the 
species,  from  the  little  coral-like  cups  which  it  bears  on  its 
surface,  Qraydla  cycUhophora* 

Gbatella,  nov.  gen. 

GfrayeUa  cyaJtkophora^  mihi.     PI.  YII. 

Massive,  sessile,  spreading.  Surface  undulating,  smooth, 
interrupted  by  the  presence  of  numerous  subcircular,  oval  or 
conical,  cup-like  projections  or  pores,  with  here  and  there  a 
monticular  vent.  Internally  consisting  of  a  distinct  dermal 
layer  covering  a  massive  spongiform  structure  permeated  in 
all  directions  by  numerous  cavities  and  excretory  canals. 
Dermal  layer  distinct^  smooth  externally,  bearing  the  cup-like 
bodies  mentioned,  with  minute  papillary  eminences  between 
them ;  consisting  of  condensed*  sarcode  charged  with  fusiform, 
slightly  curved,  spinous  spicules,  and  coimected  internally 
with .  the  parenchyma  by  prolongations  inwards  of  the  cup- 
like bodies ;  a  looser  umon  generally  in  other  places,  between 
the  dermal  and  the  parenchymatous  structures.  Cup-like 
body  variable  in  size,  oelow  the  twelfth  part  of  an  inch  in  dia- 
meter, subcircular  or  oval,  flat,  shallow,  although  considerably 
raised  above  the  general  surface  of  the  dermal  layer  by  a 
smooth  vertical  wall  which  is  continuous  with  the  latter 
circumferentially,  closed  above  by  a  cribriform  disk,  and  open 
l^low  in  the  centre,  with  a  funnel-shaped  prolongation  which 
is  extended  into  the  parenchyma;  composed  of  condensed 
sarcode  like  the  dermal  layer.  Cribriform  disk  more  or  less 
concave,  formed  of  a  network  of  sareode  mote  or  less  hirsute 
from  the  projecting  ends  of  straight,  smooth,  cylindrical  spi- 
cules ;  continuous  at  the  circumference  with  the  wall  of  uie 
cup;  supported  for  some  distance  inwards  On  vertical  columns 
of  sarcode,  which  extend  between  it  and  the  sides  of  the  cup, 
but  free  in  the  centre,  where  it  is  spread  over  a  compressed 
circular  cavity  that,  as  before  stated,  is  prolonged,  runnel- 
shaped,  into  the  parenchyma ;  cavity  in  the  centre  of  the  cup 
formed  by  the  cribriform  disk  above,  by  the  columns  of 
sarcode  laterally,  and  in  continuity  with  the  funnel-shaped 
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prolongation  below,  whose  surface,  again,  is  characterized  by 
the  presence  of  circular  rugSB  of  sarcode  more  or  less  reticu- 
latea,  finally  opening  by  its  contracted  or  narrow  end  into  the 
commencement  of  an  excretory  canal  (PL  VII.  fig.  6) ;  under 
contraction,  the  cup-like  body  is  conical,  puckered  at  the  apex, 
and  vertically  ribbed  to  the  base  (fig.  9  cj.    Vents  monticular, 
characterized  by  a  puckered  state  of  the  dermal  sarcode  at  their 
openings  and  more  or  less  absence  of  the  cup-like  bodies  in 
their  immediate  vicinity ;  consisting  of  a  prolongation  of  the 
dermal  sarcode,  whose  free  margin  more  or  less  covers  a  sub- 
jacent cloacal  chamber,  furnished  with  a  central  elevation, 
from  which  radiate  three  or  more  septa,  or  as  many  as  there 
may  be  oscular  openings  into  this  chamber   (figs.  7  &  8). 
Parenchyma  consisting  of  sponge-substance  charged  with  the 
curved  spicule  mentioned,  and  supported  on  a  reticulated  ske- 
leton formed  of  bundles  of  the  straight  cylindrical  spicules, 
overlapping  each  other  and  bound  together  by  non-granular 
transparent  sarcode ;  superiorly  attached  to  the  dermal  layer, 
and  inferiorly  to  the  object  on  which  the  sponge  otows  ;  per- 
meated by  small  cavities  and  excretory  canals  cnaractenzed 
hy  their  persistent  openness  and  by  having  their  walls  formed 
of  sarcodiil  rugSB  more  or  less  circular,  prominent,  and  reticu- 
lated ;  with  apertures  of  various  dimensions  in  the  interstices, 
for  the  most  part  continuous,  at  their  commencement,  with 
the  constrictea  funnel-shaped  prolongations  x)f  the  cup-like 
bodies,  presenting  cavernous  oilatations  here  and  there   in 
their  course,  and  finally,  after  uniting  to  form  large  trunks, 
opening  by  the  oscula  into  the  chambers  of  the  vents  ahready 
described.     Spicules  of  two  kinds,  long  and  short ;  the  former 
juflt  three  times  the  length  of  the  latter.   Long  spicule  smooth, 
straight,  slightly  fusiform,  almost  cylindrical,  abruptly  termi- 
nated, with  one  end  a  little  sharper  than  the  other ;  confined 
to  the  skeleton-structure  of  the  parenchyma  and  the  sarcodal 
colmnns  of  the  cup-like  bodies.   Snort  spicule  abundant,  thickly 
spinous,  slightly  curved,  fusiform,  sharp-pointed,  confined  to 
the  parenchyma  and  dermal  layer ;  spines  minute,  erect,  pyra- 
midal.   Size  of  specimen  figured  1^  inch  long  by  \  inch  tnick; 
oririnal  mass  much  larger.     Colour  not  stated. 

Hob,  Bed  Sea,  Gulf  of  Suez.  Sessile,  spreading  on  rocks 
or  hard  surfaces. 

Oha.  This  is  a  very  remarkable  sponge,  for  many  reasons. 
In  the  first  place,  the  cup-like  bodies  so  much  resemble  those 
of  similar  corals,  especially  when  the  former  are  rendered 
conical  and  ribbed  by  contraction,  that,  in  a  fossilized  state, 
the  cribriform  disk  alone  could  determine  the  point ;  and  to  a 
superficial  observer  the  specimen,  even  when  recent,  might 

14* 
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thus  easily  be  mistaken  for  a  coral.  It  did  not,  however, 
escape  the  keen  discrimination  of  Mr.  M^ Andrew ;  and  hence 
we  are  provided  with  a  species  which  at  once  brines  the  sponges 
a  step  nearer  to  the  corals  in  form^  and  one  which  may  now 
and  nereafter  throw  much  light  on  the  true  nature  of  many 
fossilized  species  that  otherwise  mi^ht  be  doubted. 

The  cup-like  body,  averaging  in  its  broadest  diameter l-12th 
of  an  inch,  far  surpasses  in  size  anything  of  the  kind  hitherto 
met  with  in  the  sponees.  Witness  a  similar  apparatus  which 
I  have  lately  described  and  figured  in  PachymatismaJohnaUmia 
(Annals,  this  volume,  pi.  2.  ng.  12  &c),  where  it  is  depressed 
and  not  more  than  a  quarter  the  diameter  of  the  cup-like  body 
in  Orayella  cyaJbkophora. 

This,  too,  I  think,  is  the  first  instance  on  record  where  the 
pore  (for  such  is  the  nature  of  the  cup-like  body)  has  been 
shown  to  be  in  direct  communication  witn  the  excretory  canals. 

Although  the  surface  of  the  dermal  layer  between  the  cup- 
like bodies  is  minutely  papillated,  and  each  papilla  might,  in 
the  recent  state,  have  presented  an  aperture,  which  the  sponge 
itself,  or  the  astringency  of  the  spirit  in  which  it  was  preserved, 
may  nave  closed,  I  only  saw  one  here  and  there ;  and  these 
were  as  often  in  the  depressions  between  as  upon  the  papillae 
themselves.  Hence  I  am  inclined  to  infer  that  such  apertures 
are  adventitious.  In  some  instances  they  appear  to  be  the 
buds  of  new  cups ;  but  for  the  most  part  the  dermal  layer 
is  perfectly  smooth,  and  hirsute  only  over  the  cribriform  disks. 

The  cups,  again,  have  the  power  of  closing  themselves ;  but 
whether  mis  is  produced  by  the  general  contraction  of  the 
reticulated  sarcoae  of  the  cribriform  disk,  or  by  that  of  the 
walls  of  the  cup  alone,  or  by  both  synchronously,  I  am  igno- 
rant. When,  however,  it  does  take  place,  the  cups,  in  suc- 
cessive degrees  of  contraction,  show  tnat  the  apertures  of  the 
cribriform  disk  are  more  or  less  closed  by  the  approximation 
of  the  reticulated  structure ;  and  the  mar^  generally  yielding 
as  well,  causes  the  cup  to  assume  a  conical  form,  puckered  at 
the  apex  and  ribbed  vertically  down  its  sides,  in  the  manner 
of  a  coral-polype  (fig.  9  a,  J,  c). 

After  the  water  has  passed  through  the  concave  cribriform 
disk  (convex  or  flat  when  living?),  it  reaches  the  internal 
cavity  or  chamber  of  the  cup,  and  thence  flows  on  to  the  con- 
stricted end  of  the  fimnel-snaped  prolongation,  which,  being 
provided  with  the  circular  ribs  or  rugffi  of  sarcode  mentioned, 
may  also  have  the  power  of  total  closure,  especially  at  the 
point  where  it  opens  into  the  commencement  of  the  excretory 
canal  to  which  it  is  attached  (fig.  So,/). 

The  excretory  canal,  too,  is  observed  to  be  much  wider  than 
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t^e  constricted  end  of  the  fxmnel  which  here  joins  it.  and  to 
be  formed,  apparently,  of  much  less  rigid  structure.  The  sar- 
codal  rugae  are  much  more  openlj  reticulate,  although  still 
tending  to  a  circular  arrangement ;  and  a^rtures  of  dmerent 
dimensions  begin  to  appear  in  the  interstices  of  the  reticula- 
tion (fiff.  5  g.  A,  i). 

Oile  cannot  Ui)  being  stmck  with  the  resemblance  in  form 
of  these  rugae  (which  are  indistinctly  fibrous  under  compres- 
sion and  a  high  power)  to  the  carnece  columnce  of  the  heart  in 
warm-bloodea  animals  ;  nor  can  one  help  associating  the 
patent  character  of  the  canals  with  this  structure  surroimding 
them,  and  the  apertures  in  the  interstices,  with  the  tracheae  of 
insects.  We  see  also  how  the  extent  of  surface  thus  becomes 
multiplied,  how  these  projecting  rugae  assimilate  the  structure 
to  that  of  the  frog's  lung,  where,  for  aeration,  the  internal 
surface  of  the  hitherto  simple  sac  in  fishes  begins  to  shadow 
forth  the  vesicular  character  and  vast  extent  of  surface  ex- 
posed for  aeration  in  the  fully-developed  lungs  of  the  mam- 
malia ;  nor  can  we,  finally,  fail  to  conclude  that  the  excretory 
system  of  canals  in  this  and  probably  all  other  sponges  may, 
at  least  partly,  subserve  this  purpose. 

I  have  not  been  able  to  pass  a  bristle  from  the  vent  on  the 
surface  through  the  excretory  canal  in  the  parenchyma  to  the 
cribriform  disk  of  the  cup-hke  body,  or  vice  versd.  Neither 
could  it  be  expected,  witn  so  many  loose  valvular  projections 
intervening,  and  such  tortuous  passages,  that  the  top  of  a 
bristle  would  be  thus  unimpeded  in  its  transit.  But  a  bristle 
can  be  easily  passed  through  the  truncated  ends  of  the  large 
excretory  canals  in  the  parenchyma  to  the  vent  on  the  surface ; 
and  when  these  canals  are  compared  with  the  canals  into 
which  the  funnel-shaped  prolongation  of  the  cup-like  body 
empties  itself,  their  structure  is  found  to  be  identical.  If  this 
identity  alone  be  not  considered  sufficient  to  establish  the  fact 
that  the  cup-like  body  opens  directly  into  an  excretory  canal, 
then  the  fact  that  there  are  no  other  canals  of  the  kind  in  the 
sponge  for  it  to  open  into  but  the  excretory  system  is  decisive. 
The  bristle  for  this  purpose  should  be  burnt  at  one  end,  to 
give  it  a  round  form,  or  "  probe-point." 

We  next  come  to  the  apertures  opening  into  the  excretory 
canal  itself  through  the  interstices  of  the  sarcodal  reticulations; 
and  this  brings  us  to  the  subject  of  nutrition,  with  which  the 
excretory  system,  in  combination  with  the  cup-like  bodies, 
must  be  as  much  connected  as  with  aeration  (fig.  5  i). 

No  doubt  many  of  these  apertures  are  the  openings  of 
branches  of  the  excretory  canal-system  which  may  belong  to 
as  many  cup-like  bodies ;   but  tnen  there  are  others  wnich 
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seem  too  mintite  for  this.  In  short,  there  are  many  more 
apertures  than  there  are  cup-like  bodies ;  so  we  have  to  ac- 
count for  the  superfluity. 

It  is  evident  that  Frof.  Huxley's  hypothetical  diagram 
(Introduct.  to  the  Classification  of  Animals,  p.  15,  fig.  4),  hy 
which  a  globular  cavity  lined  with  ciliated  sponge-cells  is 
made  to  nave  two  apertures  (viz.  one  receiving  a  stream  of 
water  directly  from  the  exterior,  and  the  other  transmitting  it 
into  the  excretory  canal),  will  not  apply  to  OrayeUa  cycUho- 
phora.  We  must  have  another  hypothesis  here,  more  espe- 
cially for  the  canals  which  do  not  communicate  with  a  cup- 
Uke  bodjr. 

Certainly,  in  the  young  Bponaillay  growing  from  the  seed- 
like body,  the  particles  of  food  (carmine)  may  be  seen  to 
pass  into  the  general  chamber  surrounding  the  parenchyma, 
and  thence  into  ampullaceoud  sacs  imbedaed  in  the  latter. 
That  these  sacs  are  lined  with  monociliated  and  unciliated 
sponge-cells  which  incept  the  j>articles,  apparently  transmitted 
through  a  single  aperture  in  this  sac,  is  also  evident.  But  I 
could  never  see  how  the  undigested  portions  got  into  the  ex- 
cretory canals.  I  had  therefore  to  conceive  that  it  took  place 
through  the  bodies  of  the  sponge-cells  themselves,  as  a  particle 
might  be  incepted  on  one  side  of  an  Amoeba  and  ejected  at  the 
other — in  short,  that  the  sponge-cells  of  the  ampullaceous  sac 
acted  as  a  kind  of  partition  between  the  chamber  receiving  the 
particles  and  the  canals  carrying  off  the  refuse.  (See  my  figures 
and  descriptions  of  the  ultimate  structure  of  SpongiUay  Annals, 
ser.  2.  vol.  xx.  p.  21.) 

But,  be  this  as  it  may  with  SponaiUa^  it  is  with  ChrayeUa 
cyathophora  that  we  are  now  chiefly  concerned ;  and  here, 
although  it  is  plain  that  there  is  a  direct  communication  be- 
tween the  cup-like  body  and  the  excretory  canal,  it  is  equally 
plain  also  that  this  is  chiefly  for  aeration  and  for  the  admis- 
sion of  nutritive  particles  to  some  other  organs. 

We  have  therefore  to  look  for  these  organs ;  and  falling  back 
upon  the  canals  which  do  not  come  directly  from  the.  cup-like 
bodies,  and  certain  cavernous  excavations  in  the  parenchyma 
above  mentioned,  which  appear  to  be  dilatations  of  the  excre- 
tory canals  along  their  course,  analogous  to,  if  not  homologous 
with,  the  areolar  cavities  in  Pachymaiisma  Johnstonia  (Annals, 
this  volume,  pp.  12  &  13),  it  does  not  seem  improbable  that 
the  sponge-cells  which  incept  the  particles  may  be  here 
situated. 

But  whether  they  are  in  vesicular  dilatations  (like  the  "  am- 
pullaceous sac")  at  the  ends  of  these  canals,  or  whether  in 
globular  dilatations  like  those  in  Prof.  Huxley's  hypothetical 
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diagram,  situated  on  canal-loops  which  have  thus  two  open- 
ings in  connexion  with  an  excretory  duct,  future  discovery 
must  determine. 

It  is  useless  to  attempt  this  in  a  sponge  which  has  been  pre- 
served in  spirit,  or  in  any  other  way  after  death ;  for  the  saroode 
is  too  delicate  to  retain  the  form  of  its  minuter  parts  unaided 
b^  vitality.  Hence  it  is  necessary  to  pursue  these  researches 
with  the  sponge  in  the  living  condition,  and  under  experiments 
{)erhaps  similar  to  those  instituted  by  myself  in  the  examina- 
tion of  Sponffilkty  whose  ultimate  structure,  so  far  as  I  have 
gone,  never  could  have  been  obtained  under  any  other  circum- 
stances. In  the  present  instance,  however,  we  may  consider 
ourselves  fortunate  in  having  met  with  a  species  in  which  the 
continuity  of  the  pore  or  cup-Uke  body  and  the  excretory 
canal  can  be  clearly  demonstrated  even  after  preservation. 

Another  question,  which  can  only  be  detenmned  during  life, 
is  the  form  and  nature  of  the  sponge-cell  engaged  in  the  nutri- 
tive function. 

In  Prof.  James-Clark's  valuable  paper  (Memoirs  of  the 
Boston  Society  of  Nat.  History,  read  June  20, 1866,  and  re- 
printed in  the  '  Annals,'  1868,  ser.  4.  vol.  i.),  it  is  naturally 
urged  that,  because  the  ciliated  cells  of  the  calcareous  sponge 
called  Leucosohnia  hotryoides  have  a  funnel-shaped  process 
round  their  cilium,  and  particles  drawn  by  the  cilium  into 
the  funnel  pass  thence  into  the  body,  they  are  taken  into 
the  latter  through  a  fixed  oral  aperture,  close  to  which  also 
the  undigested  portions  make  their  exit,  as  in  his  genus 
Codosiga  &c^  amon^  the  flagellated  Inftisoria.  Further, 
Prof.  «fames-(Jlark  thmks  it  not  improbable  that  such  might 
be  the  case  with  the  ciliated  cells  of  Spongilla  possessing  the 
ear-like  appendages  which  I  have  figured  in  the  'Annals' 
(ser.  3.  vol.  iii.  pi.  1,  fi^s.  12, 13, 14),  these  being,  in  his  opi- 
nion, merely  the  sides  m  profile  of  the  funnel-shaped  process 
not  otherwise  seen — ^an  appearance  which  he  himself  nas  re- 
cognised. But  it  may  be  observed  that,  among  the  sponge- 
cells  of  the  "  ampullaceous  sac  "  of  Spongilla  {L  c),  there  were 
not  only  monociiiated  but  also  unciliated  sponge-cells  which 
had  equally  incepted  the  particles  of  carmine.  It  is  possible 
that  the  funnel-shaped  process  and  the  cilium  may  have  been 
retracted  here,  in  accordance  with  Prof.  James-Clark's  obser- 
vations of  the  latter  in  Codosiga  (p.  193, 1,  c.)  and  of  the  former 
in  Leucosolenia  (footnote,  p.  208,  ih.) ;  and  this  might  be  his 
explanation  of  their  absence,  the  oral  orifice  remaining  fixed 
and  stationary  as  before.  Still  such  retraction  would  not  be 
less  characteristic  of  the  Bhizopoda  than  of  the  Infusoria 
flagellata. 
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But  Prof.  James-Clark,  in  alliiding  to  mj  statement  that 
the  sponge-cells  are  alliea  to  the  Rhizopoda,  from  the  proba- 
bility of  their  having  no  fixed  oral  aperture  bat  the  power  of 
polymorphism  and  tne  inception  of  particles  of  food  at  any 
point  of  the  body  &c,j  announces  his  ^nfirm  conviction  that  the 
tnie  ciliated  Spongice  are  not  Bhizopoda  in  any  sense  what- 
ever, nor  even  closely  related  to  them,  but  are  genuine  com- 
-pound  JlageUcUe  Protozoa  "  {L  c.  p.  206).  To  what  extent  the 
"  true  ciliated  Spongue "  may  De  carried  does  not  appear, 
although  it  seems  evident  that  the  expression  includes  the 
calcareous  sponges. 

Now,  a  short  time  since,  having  had  to  break  up,  for  micro- 
scopical examination,  a  living  portion  of  a  calcareous  sponge, 
viz.  Orantia  cilicUa,  which  is  closely  allied  to  Leucosotenia^  I 
observed  that,  after  a  little  while,  the  cilia  ceased  to  appear 
(were  retracted?),  and  that  the  cells  all  began  to  creep  about 
the  glass  by  expansions  identical  with  those  of  Amoeba, 
Hence  I  still,  even  amon^  the  calcareous  sponges,  must  ad- 
here to  my  opinion  that  they  as  well  as  SpongiUa  are  closely 
allied  to  the  Khizopoda. 

Prof.  James-Clark  assumes,  on  the  inferences  above  stated 
(for  he  did  not  actually  see  the  oral  aperture  either  in  the  ceUs 
of  Leiux>8olenta  or  Coaosiga),  that  there  is  a  fixed  month  and 
an  anal  orifice  close  by  it,  and  therefore  that  the  animal  ex- 
pression (if  I  may  use  the  term)  of  the  "  true  ciliated  Spongiae" 
IS  a  flaeellated  Infusorium  not  allied  to  the  Bhizopoda  '^  in 
any  seL  whatever."  ^ 

i  also,  on  inferences  above  stated,  assume  that  the  sponge- 
cell  is  almost  identical  with  Amcebay  and  therefore  that  all  the 
sponges  are  intimately  allied  to  the  Bhizopoda. 

It  is  but  fair,  however,  to  add  that  I  have  not  yet  had  time 
to  search  for  the  signs  of  the  flagellate  Infusoria  delineated 
and  described  by  Prof.  James-Clark,  viz.  the  funnel-shaped 
process  surrounding  the  cilium  &c.,  and  therefore  am  not  able 
to  confirm  or  disprove  his  conclusions  in  this  respect.  At 
the  same  time,  I  think,  the  fact  of  the  amoeboid  organisms 
beginning  life  as  flagellated  Infusoria,  and  afterwards  ex- 
changing (retracting?)  the  cilium  for  a  polymorphic  condition, 
if  they  do  not  occasionally  present  both  forms  in  combination, 
points  to  a  nearer  alliance  between  the  two  than  Prof.  James- 
Clark's  "  conviction  "  above  quoted  would  allow. 

Lastly,  the  formation  of  the  vents  in  Chrayella  cyaJthophora 
is  peculiar ;  for  the  oscula  do  not  open  directly  upon  the 
dermal  layer  as  in  most  other  sponges,  but  into  a  cloacal 
chamber  which  is  formed  over  them  by  a  prolongation  of  the 
dermal  sarcode,  evidencing  by  its  puckered  orifice  that  it  also 
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has  the  power  of  opening  and  closing  itself  as  occasion  may 
require  (figs.  7,  8). 
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Fig,  1.  OraydUt  cyathophora,  n.  sp.,  magnified  twice  the  natonl  siie ; 
showing  cup-bke  bodies  or  pores  and  vents. 

Fig,  2.  The  same,  small  spinous  ctmred  snicule  of  the  dermal  layer  and 
parenchyma,  magnified.  Size  7-1800th8  long  by  about  l-8000th 
mch  broiad. 

Fig,  3.  The  same,  portion  of  spinous  spicule  more  magnified,  to  show 
form  of  spmes. 

Fig.  4.  The  same,  large,  smooth,  straight  spicule  of  skeleton  and  cup- 
like body,  magnified.  Size  20-180(Xh8  long  by  about  l-6000th 
inch  broad. 

Fig,  5.  The  same,  vertical  section  of  one  of  the  cup-like  bodies,  greatly 
magnified  (scale  l-48th  to  l-1800th  of  an  inch^ :  a  a,  cup ; 
bbf  its  continuity  with  the  dermal  laver:  ee,  cnbriform  disk 
supported  on  sarcodal  columns,  in  wnicn  are  imbedded  the 
smooth  spicules  whose  ends  project  beyond  the  surface ;  d,  por* 
tion  of  cribriform  disk  covering  the  cavity  or  centnnl  chamber 
of  the  cup ;  e,  vertical  section  of  funnel-slutped  prolongation  of 
central  cluunber,  showing  its  circular  rugs ;  /,  its  constricted 
end  opening  into  g,  the  commencement  of  an  excretory  canal ; 
h,  reticulated  sarcodal  rugie,  characteristic  of  the  internal  sur* 
Betce  of  the  excretoiy  canab ;  f,  apertures  opening  into  excretory 
canal  between  the  reticulations  of  the  sarcodal  network. 

Fig,  6.  The  same,  cribriform  disk  magnified  on  the  same  scale.  Fora- 
mina varying  from  1-1800  to  l-800th  of  an  inch  in  diameter. 

Fig,  7.  The  same,  vertical  section  of  vent,  greatly  masnified  and  dia* 
grammatic,  to  show : — a,  opening  of  doacal  chamber :  b,  pro- 
h)ngation  of  dermal  layer  lorming  the  sides  of  the  cnamoer; 
c,  papillary  eminence  in  the  centre  of  the  chamber,  firom  which 
raoiate  as  manv  septa  to  the  sides  of,  as  there  are  oscula  opening 
into,  the  chamber;  d,  d,  portions  of  chamber  leading  down  to 
oscida. 

Fig,  8.  The  same,  horizontal  section  of  vent,  ffre&tlv  magnified  and  dia- 
ffranunatic,  to  show : — a,  external  surmce  ot  dermal  prolongation 
forminff  cloacal  chamber;  6,  cut  edge  of  same;  e,c,c,c,  openings 
of  oscula ;  d,  horizontal  section  of  papillary  eminence  ana  septal 
divisions. 

Fig,  9.  The  same,  portion  of  dermal  layer,  to  show  three  cup-like  bodies 
in  different  deffrees  of  expansion  and  contraction  respectively, 
magnified  6  (uameters;  also  the  minute  papillary  ^evations 
between  them :  a,  fully  expanded  cup ;  b^  naif-expanded  cup ; 
c,  wholly  contracted  cup^  showing  its  nbbed  coral-like  form 
from  contraction;  d,  mmute  papiUaiy  elevations  on  dermal 
surfEUM. 

Fig.  10.  The  same,  portion  of  dermal  layer,  magnified,  to  show  the  dis- 
position of  the  small  spinous  i^cules  with  wluch  it  is  charged. 
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XXII. — NotuloB  Lichenologtcm.    No.  XXX. 
By  the  Bev.  W.  A.  Leighton,  B.A.,  F.L.S. 

Further  Notes  on  the  Lichens  of  Coder  Idrisj  North  Wales. 

Ever  since  my  last  visit  to  Cader  Idris,  in  1866  ^see  Not 
Lich.  No.  XY.y '  Annals/  ser.  3.  vol.  xix.  p.  402),  it  has  been 
mj  wish  to  return  to  that  mountain  and  explore  the  cwms  on 
the  south  side  for  lichens.  On  July  12, 1869, 1  set  off  thither- 
ward with  my  friend  the  Bey.  H.  E.  Lowe,  of  Atherstone, 
who  is  an  enthusiastic  admirer  of  ferns.  We  started  from 
Shrewsbury  by  an  excursion  train,  which  afforded  us  a  four 
days'  trip,  at  8.30  A.M.,  to  Buabon,  thence  through  the  vale 
of  Llangollen  to  Corwen  and  the  beautifrd  Lake  of  Bala,  on- 
ward to  Dolgelly,  which  place  we  reached  about  noon.  We 
immediately  took  a  car  to  Minfford,  eight  miles  distant,  pass- 
ing the  celebrated  Torrent  Walk  into  the  Talyllyn  pass,  ter- 
mmated  by  its  glittering  lake.  Minfford,  or  ^^  the  little  inn 
by  the  roadside,"  as  the  name  signifies,  was  yery  conyement 
for  our  purpose,  being  situated  close  under  Llyn  Uae,  the  great 
feature  of  this  southern  side  of  Cader  Idris.  Here  we  found 
eyerythin^  dean  and  comfortable,  and  the  people  attentiye 
and  obligmg.  Being  a  splendid  sunshiny  eyening,  we  deter- 
mined at  once  to  ascend  mto  the  cwm,  and  accordingly  took 
our  palii  on  the  left  side  of  the  torrent  brook  which  flows  from 
Llyn  Cae,  For  the  first  few  hundred  yards  upwards,  the 
ascent  was  steep  and  tiying,  but  afterwards  became  most  un- 
expectedly easy :  and  yery  shortly  turning  on  the  left,  we  at 
on^  ente^  t4  cwm,  which  was  a  magnfficent  and  elusive 
grassy  yalley  lying  east  and  west.  Proceeding  westward  by 
the  brook-side,  oyer  the  gradually  inclined  j^&ssy  slopes  and 
moraines,  we  eyentually  reached  the  lake.  The  granoeur  and 
sublimity  of  this  wild  solitude  are  beyond  aU  adequate  descrip- 
tion.  The  large  lake,  with  its  deep  black  waters  surrounded 
on  aU  sides  by  towering  precipices  rising  from  its  yery  mar- 
gins, the  strata  of  the  rocxs  upheaved  into  perpendiculax  posi- 
tions, the  enormous  hollow  cwm  scooped  out  by  former  glacial 
action,  the  rapid  alternations  of  Ught  and  shade  eyer  hurmng 
oyer  tiie  escarpments,  the  Hght  floating  mists  like  a  fihny 
yeil  rolling  oyer  the  summits,  and  the  solemn  stillness  un- 
broken only  by  the  plash  of  the  lake  or  the  occasional  cries  of 
the  buzzard  and  rayen-— altogether  impress  the  mind  in  a 
manner  not  easily  to  be  erased.  We  passed  entirely  round  the 
lake,  and  descended  about  8  p.m.  to  Minftord. 

During  the  progress  I  gathered  Lecidea  rivulosay  Ach., 
Lecidea  contigiia^  Ach.,  in  yarious  states,  L.  phceopsj  Nyl.,  2/. 
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Itthophtlay  Ach.y  L,  Julwinosa^  Tayl.^  L.  concreta^  Whlnb., 
Cladanta  cervicomisy  Ach.,  of  immense  size  and  in  magnificent 
fractification,  Stereocaulon  dewudaJtwrn^  Flk.,  Placcpsts  geHda^ 
(L.),  Lecanora  aJbra  (L.),  i.  hucophceay  Flk.,  Lecanora  bijor^ 
migeray  Leight.,  in  beautiful  condition,  Spihnema paradoxumj 
Bom  (sterile)  9  and  a  curious  composite  Sphceria  growing  pa- 
rasiticallj  on  the  thallus  of  Parmelia  saxatiliaj  L.|  havmg 
spores  8,  fuscous,  fabsBform  or  subellipticaL  S-septate. 

The  following  day  (Tuesday)  we  ascended  the  pass  to  the 
"  Giant's  Pebbles,"  on  which  I  collected  Leddea  rustunda. 
Njrl.,  L.  JvUginosay  Tayl.,  Lecanora  lettcophcea.  Flk.,  ana 
IhlcfphoronJSmlay  Tuck.,  new  to  Great  Britain,  and  only  before 
known  as  occurring  in  the  White  Mountains,  North  America. 
Thence  oyer  Geu  Craig,  where  I  gathered  Leddea  contiguay 
Ach.yt  hydrophila.  Descending  on  the  north  side  to  Llyn  Aran, 
we  found  Stereocaulon  cereoUnumy  a  minor  state  of  8.  oon^ 
densatumy  Hfim.,  Verrtuxiria  irriguay  Tayl.,  Leddea  phasopSy 
Nyl.,  and  L.jurana^  Schser.  Time  pressing,  we  could  not  delay, 
but  scrambled  again  to  the  summit,  and  descended  by  a  very 
formidable  descent  oyer  projecting  rocks  and  loose  "screes, 
interspersed  with  safe  grassy  patches  down  the  precipices 
north  of  the  lake  into  Llyn  Cae,  and  so  by  the  torrent-side 
to  Minfford.  This  was  rather  a  day  of  scrambling  than  of 
collecting ;  but  we  determined  to  deyote  Wednesday  entirely  to 
Llyn  Cae,  where  my  gatherings  were  Leddea  contigtuiy  Ach., 
f.  oxydata  (K— C-— ),  L,  faliginosay  Tayl.,  L.juranay  Schasr. 
(K-  C-),  L.  amphibiay  Fr.  (K-*-  C  +  ),  L.  phmiy  Ach.? 
(K  —  G  —  )yL.  rivtuosay  Ach.  (K+),  L,  lapidday  Fr.,  yar.  cfe- 
clinansy  Nyl.  (K  +  ),  L.petroBay  Flot.,  L,  geographicay  L.,  L. 
phcBcpSy  Nyl.  (K  +  U  -f ),  Zr.  panceolay  Ach.  (K  yeUow,  C  red), 
2/.  consentienSyNjh  (K—  U— )  (new  to  Wdes),  Lecanora 
dnerea  (L.)  (K  +  ),  and  its  form  AchariL  E.  Bot.  1087,  L* 
levcophcBay  Flk.,  L.  hiformigeray  Leight.  (K+  C  +  ),  Placopda 
geltaa  (Ij.)  (K  yellow,  Cred),  Opegrapha  tesaerata (DC) (K-h)y 
Urceolaria  scruposay  Ach.,  Lecanora  atray  Ach.  (K-f ),  Endo^ 
coccus perptmlmSy'Nyi.y  Verrucaria  tVri^t^, Tayl.,  Pitophoron 
,/^2a.  Tuck.,  in  magnificent  profusion,  and  a  new  species  of 
Leddeay  which  I  nsune  plicdtuisy  and  describe  below. 

Thursday  being  the  tether  of  our  trip,  we  returned  home- 
wards. 

Leddea panmola.  Ach.,  is  well  represented  in  Fellm.  Lich. 
Lapp.  Or.  182 1  Scnaar.  L.  Hely.  469 1  and  Anzi,  Lich.  Langob* 
83 1  Its  chemical  reaction  is  K  yellowish,  C  red.  It  is  figured 
under  the  name  of  atkroocarpa  in  E.  Bot.  1829.  Mr.  Borrer's 
Herbarium  at  Kew  contains  it  from  Cader  Idris,  by  Dickson 
named   "  L.  niveoHZtery  Dicks.,"     also  from   "  rocks   aboye 
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Corwen,  Rev.  T.  Salwey,"  and  as  ^^Lectdea  compressaj  MSS., 
Carig  Mountain,  co.  Kerry,  Dr.  Taylor."  1  have  myself 
gathered  it  at  Llyn  Aran,  Caaer  Idris ;  Cwm  Glas,  Snowdon; 
and  Abdon  Barf,  Shropshire ;  and  nossess  it  from  ^^  Smolandia, 
Femsio,  Dr.  Th.  M.  Fries."  Dr.  Ifylander,  in  litt,^  savs  of 
it : — "  Z.  pamBola.  Ach..  est  caract^ris^  par  ses  c^phalodies 
('  granulis  tuberculosis  lilacino-rufescentibus ').  C'est  la  senle 
esp^  parmi  les  Lecid^  (et  LecanorcC)  qui.possMe  des  cdpha- 
loaies,  et  elles  sont  constantes." 

Of  L.  phceopsy  Nyl.,  Mr.  CarroU,  in  Seem.  Joum.  Bot.  5. 
255,  says,  "  ^Lecanora  rhceticay  ^epp,  var.  hyperborea^  Nyl. 
{olim).  Dr.  Nylander's  description  of  phceops^  in  his  Lich. 
Scand.  196,  is  excellent  and  characteristic.  Its  chemical  re- 
action is  K  yellow,  C  yellow.  The  Herb.  Borrer.  has  it  from 
Dr.  Taylor,  "  on  wet  rocks  near  Dunkerron,"  and  "  on  Cap- 
pamore  Hill,  co.  Kerry,"  but  labelled  ^^Lecanora  curtasms^ 
Ach.  L.  U.  p.  397 ?,  as  Mr.  Borrer  justly  remarks,  "in- 
correctly." 

True  Lecanora  rA<B^oa,Hepp,  will  be  found  in  Am.  Exs.  117 
and  Anzi,  Lich.  Lan^ob.  151,  it  has  no  chemical  reaction 
(K—  C— ),  and  is  weU  described  in  Anzi's  Catal.  p.  82,  as 
L,  nivalisy  Anzi. 

Lecidea  consentienSy'Sjl.jhaa  no  chemical  reaction  (K—  C— ), 
and  has  the  appearance  of  some  states  of  Lecanora  cinerea{lj.)j 
with  the  white  smoothish  rimuloso-difiract  thallus  of  phasopsy 
Nyl.,  from  which,  however,  it  differs  by  the  plane,  innato- 
impressed,  obtusely  margined,  black  apothecia,  with  thin 
blackish  hypothecium,  and  spores  ellipsoid,  as  large  as  those 
of  L.  panceolay  Ach.  It  must  be  remarked  that  my  Uyn-Cae 
specimens  of  consentiens  have  most  certainly  pale  cephalodia; 
and  if  panoBola  really  be  the  only  species  which  possesses 
cephalodia,  as  Dr.  Nylander  asserts,  then  our  consentiens  would 
seem  referable  as  a  state  of  that  species,  were  it  not  for  the 
different  chemical  reaction  (K  yellow,  C  red),  as  well  as  other 
characters. 

In  his  Svn.  Lich.,  Dr.  Nylander  considers  Stereocauhn  ce- 
reolinuniy  Ach.,  a  minor  form  only  of  S.  condensatum.  Hfiin. ; 
and  as  he  has  had  full  opportunities  of  examining  the  Acharian 
Herbarium,  no  doubt  he  is  correct.  He  cites,  as  a  figure  of 
this,  E.  Bot.  Suppl.  2667.  The  Rev.  Thomas  Salwey,  who 
first  detected  Stereocauhn  cereolusy  E.  B.  S.  2667,  on  Cader 
Idris,  in  his  list  of  Welsh  Lichens  gives  as  particular  locali- 
ties for  it,  "  about  Llyn  Gwemon,  and  "  at  foot  of  Cader 
Idris ;"  and  the  lichen  which  I  have  found  in  those  ^aces  is  a 
variety  of  8.  condensatum.  The  herb.  Borrer.  at  Kew  con- 
tains similar  specimens    ^*from  Llyn  Gwemon,"  and  from 
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Stenhammer^  Lich.  Suec.  85 ;  Th.  M,  Fries.  Lich. ;  and  from 
"  Dunkerron,  Ireland,  Dr.  Taylor."  It  is  also  given  in  Anzi, 
Lich.  Ital.  Sup.  30,  M.  &  N.  947,  and  Korb.  L.  Sel.  Germ. 
271.  The  Rev.  John  Harriman  s  specimen  from  Teesdale, 
in  herb.  Borrer.,  mentioned  in  E.  Bot.  Suppl.,  most  nearly 
resembles  the  figures  in  that  work,  but  was  in  too  old  and 
imperfect  a  condition  to  allow  of  the  sight  of  the  spores,  which 
are  cylindraceo-fusiform,  3-7-septate. 

I  suspect  that,  in  my  Lich.  Brit.  Exs.  383, 1  have  distri- 
buted both  plants.  8.  cereolinum  and  Pihphoron  jSmUij  as  I 
have  gathered  botn  about  Llyn  Aran :  but  microscopical  exa- 
mination will  rectify  this,  the  spores  ot  Pilophoron  Jibyla  being 
elliptical  and  simple.  The  granules  of  the  thallus  are  also 
much  more  flattened  and  squamaceous.  So  far  as  my  expe- 
rience goes,  8.  cereolinum '  affects  the  horizontal  surfaces  of 
boulders,  whilst  Pilophoron  fibula  grows  on  the  perpendicular 
faces  of  wet  rocks.  I  believe  also  that  I  gathered  Pilophoron 
fihvla  in  Cwm  Glas,  Snowdon,  in  1865,  a  single  specimen  only, 
which,  unfortunately,  I  have  lost. 

It  may  be  useful  perhaps  to  remark  that  in  Lecidea  con-- 
tigtuiy  Ach.,  and  L.  confitiens,  Ach.,  the  apothecia  arise  from 
the  thallus,  in  L.petrceay  Flot.,  and  L./usco-cUray  Ach.,  from 
the  hypothallus.  L.  contigua  has  the  disk  of  the  apothecia 
pruinosey  either  white  or,  when  old,  of  a  rusty  brown,  and  is 
always,  when  seen  under  a  lens,  roughened  by  the  prominent 
apices  of  the  paraphyses.  The  margin  is  very  thick  and  ob- 
tuse, the  lamma  proligera  reclines  on  an  enormously  thick 
black  or  blackish-brown  capular  excipulum,  and  the  spores 
are  oval  or  oblong,  and  very  large.  L,  confluena  is  at  once 
known  by  the  very  blacky  smoothy  velvety  appearance  of  the 
disk,  which  is  altogether  destitute  of  white  pruina.  The  ex- 
cipulum is  somewhat  similar  to  that  of  contigua]  but  the  spores 
are  scarcely  half  the  size.  L.  petrasa  has  the  thallus  in  verru-- 
cose  areolsB,  and  the  spores  oblong  and  of  a  muriform  character, 
with  horizontal  and  perpendicular  septa.  L.fusco-^tray  again, 
is  well  marked  by  the  areolae  of  the  thallus  being  shining 
on  their  p2ane  or  flattened  surfacSy  and  the  edges  ofeaxih  areola 
raised  up  into  a  very  thin  sharp  margin.  The  spores  are 
similar  in  shape  and  size  to  those  of  L.  confluens. 

Lecidea  plicatilisy  Leight.,  n.  sp« 

Thallus  sordide  albidus,  minute  plicato-verrucoso-granulosus, 
areolato-diflractus,  hypothallo  fusco ;  apothecia  majuscula, 
undulato-plana,  nigro-msca,  arete  adnata,  connato-deformia, 
margine  obtuso  undulato  astate  plus  minusve  attenuate 
aut  obliterate;  sporse  4-8,  inpolores,  elongato-ellipsoideae, 
3-4-5-septat8e,    constrictae,    murali-divisae ;     hypothecium 
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crassnm^  nigro-fascum ;   gelatins    hymenea   iodo  intense 
caemlescens. 
Ad  mpeSy  Llyn  Cae,  Cader  Idris. 

This  lichen  has  much  the  general  aspect  of  old  specimens 
of  Lecidea  Bruyertana^  Schaer.y  which  have  the  thallns  well 
developed;  but  it  is  abundantly  distinct  by  the  characters 
above  noted.  The  thallus  becomes  yellow  with  hydrate  of 
{>otash.  which  colour  also  remains  on  the  subsequent  apphca- 
tion  01  hypochlorite  of  lime. 


XXni. — Descriptions  of  three  new  Species  of  Callidryas. 
By  Abthur  G.  Butleb,  F.L.S. 

I  HAVE  for  some  time  contemplated  writing  a  monograph  of 
the  species  of  Callidryasj  not  only  because  there  are  in  that 
genus  many  species  of  great  beautjr  still  undescribed^  but 
because  the  sexes  of  the  different  species  are  not  rightly  made 
out,  and  need  careful  investigation.  It  was  my  intention  to 
commence  my  revision  of  the  genus  in  the  second  part  of  mj 
^Lepidoptera  Exotica;'  but  an  unexpected  influx  of  new 
species  of  Charaxes  has  rendered  this  an  impossibility.  The 
following  new  species  will  be  figured  in  their  proper  places  in 
that  work. 

1.   Callidryas  Jlava^  sp.  nov. 

g.  AlsB  supra  flavsB,  area  apicali  anticarum  dilutiore,  mai^ine  eoBtali 
nigro  punctisque  nervnlos  terminantibus  apicalibus  nigris :  oor^ 
pus  nigrum  flayo  hirtum^  abdomine  flavo. 

Alie  subtuB  flaysB,  area  anali  anticarum  albicante:  corpus  flavo- 
albidum. 

Exp.  alar.  unc.  3. 

$ .  Persimilis  C.  Endeeri,  magis  autem  flavescens  maculisque  anti- 
carum submarginalibus  in  medio  interruptis. 

Exp.  alar.  unc.  3,  lin.  2^. 

Hob.  Celebes.    B.M. 

<J  ?  .  Obtained  1868 ;  collected  by  A.  R.  Wallace,  Esq. 

Allied  to  (7.  Jiyurtha^  Cramer  (var.  C.  Endeer^  Boisi), 
but  differs  in  the  male  bemg  of  a  uniform  yellow  colour,  as  in 
some  extreme  varieties  of  l£at  species,  and  with  a  much  nar- 
rower black  apical  border  to  the  front  wings ;  the  female  is  also 
of  a  brighter  yellow  than  in  C  Endeer.  and  has  the  submar- 
ginal  spots  of  the  front  wing  interrupted  by  brown. 

2.   GaUidryas  rorata^  sp.  nov. 

^ .  AlsB  supra  velut  in  0.  Argante,  punctis  autem  marginaHbns 
majoribus :  subtus  flavee,  fdsco  roratse,  striis  squamosis  velut  in  C. 
Argante  latioribus,  maculis  argenteis  velut  in  C.  Larrce  mari. 

Exp.  alar.  uno.  3,  lin.  3. 
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$.  Similis  feminiB  nonnullia  C  Argante$f  major  et  alis  pallide 
ochraceis,  fasciis  maoularibus  distinctis  majoribuB,  fimdoqae  (prsd- 
cipue  posticarum)  rufo  rorato. 

AlsB  subtuB  flavse,  bnixmeo  omnino  striolatSB,  apice  antioaram  fal- 
vescente ;  maculis  permagnis  bnumeiB  puncta  argentea  induden- 
tibus  mediisy  velat  in  C.  Lame  femina  Bed  majoribus ;  fascia 
maculari  discali  plumbageo  nitente. 

Exp.  alar.  uno.  3,  lin.  1. 

Hah.  St.  Domingo.     B.M. 

(f    ?  .  Obtained  1856 ;  collected  by  Mr.  Tweedie. 

This  is  the  Haitian  representatiye  of  C.  Larra^  a  species 
allied  to  G.  Argante^  but  referred,  in  the  '  Genera  of  Diurnal 
Lepidoptera/  to  C.  Philea^  of  which  it  is  supposed  to  be  the 
female.  I  have  seen  specimens  of  C.  rorata  m  Mr.  Salvin's 
collection,  also  fix)m  St.  Domingo. 

3.   CaUidryas  solatitia^  sp.  nov. 

^ .  Alsd  anticsB  supra  flavse,  plaga  magna  media  mfii,  oerto  situ 
roseo  micante  et  a  venis  flavis  interrupta;  puncto  pone  oellam 
nigroy  margine  ochraceo :  posticas  falysB,  area  extemo-anali  ferru- 
ginosa,  venis  costaque  basali  flavidis,  margine  extemo  oohraceo : 
corpus  flavo  hirtum,  abdomine  flayo,  palpis  coUoque  fulvo. 

Alee  subtus  fulvse,  characteribus  consuetis  fiiBcis  squamosis  punc- 
tisque  mediis  argenteis. 

Exp.  alar.  unc.  3,  lin.  7j|« 

$ .  Alse  supra  rosesB,  area  apioali  anticarum  fulvescente,  posticarum 
rufescente :  characteribus  omnibus  velut  in  G,  ThaUetre^  fuscis. 

Aim  subtuB  velut  in  (7.  Thalestre  coloratse. 

Exp.  alar.  unc.  3,  lin.  7. 

Rai.  ChiK.    Coll.  Druce. 

<y    ?  .  From  the  Kaden  Collection. 

This  magnificent  species  is  allied  to  C.  ThalestrUy  the  females 
of  the  two  species  bemg  very  similar ;  the  males,  however,  are 
widely  distmct. 


XXrV. — Descriptions  of  some  new  Species  o^Lamiidse. 
By  Francis  P.  Pascoe,  F.L.S.  &c. 

List  of  Species. 


Achthophora  fEtsdata.  Ltibuan, 
Agelasta  mystica.    ManSia. 
Coptops  centuxio.    India, 
CioBSotiis  s^ticus.    Damartdand. 
Daxata  conniBa.  Penang, 
IGiE^ila  curvilinea.   India. 
Moechotypa  adasta.    Laos, 


Rbytiphora  DaUasiL    W,  AwtraKa, 
Sympnyletes  defloratijuB.  Champion 
Bay. 

lAQOsus.     Champion  Bay. 

Tlijsia  viduata.    Sumatra. 
NyctopaiB  Tbomsoni.     Oaboon. 
Anthores  leuconotus.    Natal. 
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Achihophora  faaciata. 

A,  foBca,  pnbe  Mva  spane  yesiita ;  elytris  fascia  determinata  postica 
alba ;  antennia  haud  ciliatis,  ait.  quarto  incrassato. 

Hob.  Laboan. 

Dark  brown,  with  a  sparse  {nlvoiis  pubescence  between  the 
punctures  on  the  elytra,  but  with  small  naked  spots,  each 
naving  a  fine  puncture  in  the  centre,  on  the  prothorax ;  head 
with  an  uninterrupted  pubescence ;  lip  and  palpi  testaceous ; 
prothorax  short,  transverse,  not  tubierculate  at  the  sides,  punc- 
tures irre^larly  dispersed ;  scutellum  semicircular,  concave ; 
elytra  entire  at  the  shoulders,  punctures  rather  large,  irregular, 
crowded  at  the  base,  here  ana  there  separated  by  a  granular 
elevation,  between  the  middle  and  apex  a  broad  mstinct  white 
band;  body  beneath  brownish  testaceous,  with  a  yellowish 

imbescence  speckled  with  small  naked  spots;  antennae  not 
onffer  than  tne  body,  not  bearded,  the  third  joint  very  thick 
until  near  the  apex,  dark  brown,  the  succeeding  joints  testa- 
ceous, clouded  outwardly  with  brownish.     Length  5  lines. 

This  can  only  be  considered  a  doubtfully  aberrant  form  of 
Achihophora :  the  absence  of  the  protuberance  at  the  shoul- 
ders and  the  thickness  of  the  tlmd  and  fourth  joints  of  the 
antennae  will  probably  lead  to  a  genus  being  formed  for  its 
reception. 

Affdasta  mystica. 

A.  atra,  lineis  fasciisque  niveis  bene  limitatis  decorata. 

Hob,  Manilla. 

Deep  black,  covered  with  a  very  short  yellowish-brown 
pubescence,  marked  with  slender,  perfectly  limited,  snowy- 
white  bands  and  stripes,  and  entirely  impunctate ;  head  with 
three  stripes,  the  intermediate  one  divided  in  front  by  a  nar- 
rowly elevated  line,  an  irregular  spot  behind  the  eye ;  pro- 
thorax with  nine  stripes,  but  two  or  three  on  each  side  little 
more  than  spots,  the  basal  margin  edged  with  a  narrow  band; 
scutellum  transversely  triangular;  elytra  rather  short,  one 
band  near  the  base,  but  behind  the  scutellum,  and  a  second 
behind  the  middle,  between  the  two  on  each  elytron  four  or 
five  spots  or  short  bars,  near  each  apex  a  spotted  transverse 
line,  and  behind  it  two  longitudinal  bars ;  body  beneath  black, 
venr  sparingly  pubescent,  eages  of  all  the  abdominal  segments 
and  of  the  metastemum  edged  with  white ;  legs  black,  femora 
on  their  upper  edges  lined  with  white,  fore  tibiae  curved; 
antennae  witn  the  bases  of  the  third  to  the  sixth  joints,  inr 
elusive,  white  at  the  base.     Length  6^  lines^ 
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An  isolated  species  in  coloration,  but  in  form  coming;  nearest 
to  A.  arnica  and  A.  polynesua ;  but  with  a  itiore  decidedly 
transverse  prothorax  than  either. 

Ccptops  centurto. 

C.  nigra,  fiilvo-cervino  pubescens,  maculisque  albis  intorjectb ;  ely- 
tris  mciculis  nigris  fasciis  duabus  formantibus. 

Hoi,  India. 

Black,  closely  covered  with  a  fulvous  fawn-coloured  pubes- 
cence, spotted  with  white,  and  on  the  elytra  having  two  im- 
perfect black  bands  formed  of  numerous  approximate  and 
contiguous  spots;  head  very  sparsely  punctured;  prothorax 
very  irregular  above,  the  basal  tubercle,  as  well  as  the  two 
anterior,  rather  strongly  marked ;  scutellum  very  broad  at  the 
base,  incurved  at  the  sides,  truncate  at  the  apex;  elytra 
sparingly  punctured,  each  puncture  in  the  centre  of  a  white 
spot,  the  first  band  midway  between  the  base  and  middle,  the 
second  a  little  behind  the  middle ;  body  beneath  greyish  ful- 
vous, the  middle  of  each  abdominal  segment  with  a  subtrian- 
eular  black  denuded  patch;  legs  and  antennae  with  fulvous 
fawn  and  dark  brown  pile.     Length  10  lines. 

A  very  distinct  species,  apparently  most  allied  to  C.  pe- 
tecJiialis^ 

Crossottis  stypticus, 

C,  confuse  griseo  tomentosus;  prothorace  sparse  punctate;  elytris 
basi  fusco  nebulosis,  utrinque  pone  medium  macula  transversa 
fiiscescente ;  tibiis  anticis  parum  arcuatis. 

Hab^  Damaraland. 

Dark  brown,  covered  with  a  grey,  more  or  less  confusedly 
spotted  with  darker  grey,  irregular  tomentum ;  head  with  a 
narrow  black  impressed  median  line,  an  oblique  line  also  on 
the  vertex  on  each  side ;  prothorax  short,  broader  at  the  base 
than  at  the  apex,  a  stout  spine  on  each  side  behind  the  middle, 
with  a  few  distinct  punctures  above,  an  undefined  brown  stripe 
above  the  spine ;  scutellum  truncate  at  the  apex ;  elvtra  with 
a  few  pimctures  at  the  base,  and  three  or  four  small  tufts  of 
black  hairs  on  each,  including  one  on  the  shoulder,  obscurely 
clouded  with  brown,  behind  the  middle  a  brownish  transverse 
spot  near  the  outer  margin ;  body  beneath,  legs,  and  scape  of 
the  antennae  grey  speckled  with  brown,  the  rest  of  the  joints 
greyish,  gradually  darker  towards  their  apices,  all  those  at 
the  base  with  a  rather  dense  black  fringe.     Length  9  lines. 

This  species,  besides  its  colour,  has  a  more  transverse  pro- 
thorax than  C,  plumicorms  or  (7.  natalensisy  which  appear  to 

Ann,  &  Mag.  N,  Hist  Ser.  4.   Vol.  iv.  15 
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me  to  be  the  only  two  other  published  species  to  be  referred  to 
the  genus. 

Daxata  confuML. 

D.  leyiter  pubesoens,  fasco-falya,  cinereo  nebulosay  et  nigro  macn- 
lata ;  fronte  capitis  transversa ;  eljtris  singulatim  bitubercnlatis, 
uno  basali,  uno  postmediano. 

Ilab*  Penang. 

Covered  with  a  short  thinly  set  pubescence,  chiefly  pale 
brownish  fulvous,  but  clouded  with  small  patches  (under  the 
lens)  of  pure  ashy,  and  spotted  with  dark  Drown ;  head  very 
broad  and  transverse  in  n*ont,  greyish,  spotted  with  fulvous ; 

Erothorax  short,  irregular,  the  sides  transversely  wrinkled,  the 
ase  blackish,  the  middle  with  the  fulvous  collected  into  an 
indistinct  bandj  scutellum  triangular;  elytra  ample,  each 
somewhat  tricannate  at  the  base,  the  inner  carina  crowned  with 
a  narrow  tubercle,  behind  the  middle  another  and  smaller  tu- 
bercle in  line  with  the  first,  behind  this  and  towards  the  outer 
margin  are  two  oblique  brown  bars ;  body  beneath  and  legs 
with  a  thin  grey  pubescence  mottled  with  naked  spots,  the 
femora  fulvous  above;  antennsB  brown,  the  joints  from  the 
third  ashy  at  the  base.    Length  9  lines. 

This  has^  inter  aliay  a  larger  and  proportionally  broader 
head  than  either  of  the  two  other  species  of  the  genus,  and  it 
has  moreover  an  extra  pair  of  tubercles  on  the  elytra. 

Mispila  ourvilinea. 

M.  fusca,  pube  grisesoente  paroe  vestita;  fronte  oapitis  quadrata, 
rugoBO-punctata ;  prothoraoe  fere  regulari ;  antennis  imicolorihas. 

Hob,  India. 

Dark  brown,  covered  with  a  short,  thin,  greyish  pubescence; 
head  square  in  front,  very  roughly  punctured ;  prothorax  nearly 
regular,  the  sides  rounded,  above  with  scattered  punctures  and 
two  large  well-limited  patches,  divided  by  a  narrow  central 
line,  greyish  brown ;  scutellum  broad,  rounded  behind ;  elytra 
subseriately  punctured ;  from  the  shoulder  a  pale  narrow  well- 
marked  line  descends  in  a  curved  direction  downwards  to  near 
the  middle,  and  posteriorly  similar  short  zigzag  marks  occur 
at  the  sides;  body  beneath  and  legs  greyish,  spotted  with 
brown ;  antennse  with  a  uniform  greyish  pubescence.  Length 
8^  lines. 

A  more  robust  species  than  Jf.  venosay  with  the  head  qua- 
drate in  front,  the  antennae  unicolorous,  and  without  the  long 
hairs  covering  the  body  as  in  that  insect. 
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Mcechotypa  adusta. 

M,  breviuscula,  ^sco  pubescens,  medio  el3rtroram  griBea;  elytris 
singulatiin  cristis  duabos  basalibus  vix  elevatis,  et  baud  plmnoms. 

Hab.  Laos. 

This  species  approaches  M.  cAinensis^  Thorns.,  but  is  much 
shorter,  the  colours  more  clearly  limited,  only  two  short  slightly 
elevated  crests  at  the  base  of  each  elytron,  although  there  is  a 
vestige  of  another  between  them,  a  round  brown  spot  on  the 
middle  near  the  suture,  and  the  underparts  of  a  clear  pinkish 
colour.    Length  9  lines. 

Rhytiphora  Dallaaiu 
R,  fosoa,  nitida,  vittis  fasciisque  argenteo  pubesoentibus  omata. 
-HaJ.  Western  Australia. 

Head  dark  brown,  shining,  confluently  punctured ;  margin 
round  the  eye,  a  curved  line  above  it,  and  a  stripe  in  front 
white;  antennse  rather  shorter  than  the  body  ( cf ),  brown,  tlie 
four  basal  joints  with  a  white  pubescence,  third  to  fifth  bearded 
beneath;  prothorax  cylindrical,  rather  broader  than  long, 
finely  wrinkled  transversely,  the  margins  and  three  bands 
white ;  scutellum  subscutiform,  brown ;  elytra  elongate,  gra- 
dually narrower  from  the  shoulders  to  near  the  apex,  the  su- 
tural  line,  a  narrow  stripe  not  reaching  to  the  apex,  and  an- 
other broad  stripe  extending  from  the  shoulder  to  the  apex 
denuded  and  glossy  brown,  the  intervening  portions  covered 
with  a  dense  pure  silvery  white  pubescence,  the  humeral  stripe 
more  or  less  divided  by  a  longitudinal  series  of  white  spots  ; 
body  beneath  closely  pubescent,  glossy  white;  sides  of  the 
metastemum  and  an  oblique  spot  on  each  side  of  the  four  basal 
segments  of  the  itbdomen  denuded,  brown ;  legs  with  a  close 
white  opaque  pubescence.     Length  15  lines. 

One  of  the  most  striking  and  distinct  of  the  Australian 
Longicoms ;  its  name  is  intended  to  serve  as  a  mark  of  appre- 
ciation of  the  author  of  the  masterly  reports  on  entomology  in 
the '  Zoological  Record.' 

Symphyletea  defloratus. 

S,  ferrugineus,  griseo  pubescens ;  prothorace  postice  angustiore,  dorso 
tuberculis  duobus  in  medio  instructo;  elytris  basi  bicristatis, 
humeris  fortiter  granulatis,  apicibus  bidentatis. 

Hab.  Champion  Bay. 

Ferruginous,  covered  with  a  short,  rather  dense  (except  that 
the  middle  of  the  elytra  is  somewhat  denuded),  greyish  pubes- 
cence, closely  but  indistinctly  speckled  with  fulvous ;  head 

16* 
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marked  with  small  dark  points ;  antennsB  about  as  long  as  the 
body,  the  scape  scarcely  tnicker  than  the  third  joint ;  prothorax 
slightly  transverse,  narrowest  at  the  base,  the  middle  with  two 
small  but  very  distinct  tubercles ;  scutellum  broadly  rounded 
behind ;  elytra  not  elongate,  gradually  narrower  from  the  base, 
between  the  scutellum  and  shoulder,  on  each  side,  two  longi- 
tudinal tuberculate  crests,  the  inner  longest,  shoulders  strongly 
granulate,  an  indistinct  brownish  patch  on  each  side  near  the 
middle,  apices  bidentate ;  body  beneath  with  a  coarse  yellowish- 
grey  pubescence,  with  small  denuded  spots  at  the  sides ;  legs 
also  yellowish  grey,  with  spots  on  the  femora  and  tibiae. 
Length  9  lines. 

Allied  to  8,  ctnnamomeusj  but  without  any  bands  on  the 
elytra;  the  prothorax  of  the  latter  broader,  not  narrower,  at  the 
base,  &c. 

Symphyletes  lanosus. 

S.  robustus,  femigineus,  dense  griseo  lanosns,  super  elytra  setolis 
sparsis  interjectis ;  dorso  prothoraciB  subtuberculato ;  elytris  basi 
latis,  Bubbicristatis. 

JBai.  Champion  Bay, 

Robust,  ferruginous,  densely  covered  with  a  greyish  woolly 

i)ubescence ;  head  rather  narrow  in  front ;  antennae  about  as 
ong  as  the  body,  uniformly  grey ;  prothorax  nearly  as  long 
as  broad,  narrowest  at  the  apex,  the  back  with  a  few  indistinct 
tubercles,  but  two  more  prominent  than  the  rest ;  scutellum 
somewhat  quadrate ;  elytra  much  broader  at  the  base,  rapidly 
narrowing  posteriorly,  with  many  minute  erect  bristles  scat- 
tered amongst  the  pubescence,  at  the  base,  on  each  side,  three 
short  lines  of  granules,  the  largest  near  the  suture,  forming, 
as  well  as  the  second  line,  a  sort  of  crest,  the  outermost  line 
nearly  obsolete,  apices  bispinous,  clothed  with  longish  hairs ; 
body  beneath  and  legs  with  a  long  coarse  grey  pubescence. 
Length  12  lines. 

This  species  comes  nearest  8.  devotuSy  but  is  much  more  ro- 
bust and  has  a  nearly  imiform  colour  and  a  woolly  pubescence ; 
the  apices  of  the  elytra  in  both  are  densely  clothed  with  hairs, 
which  almost  entirely  hide  their  outline. 

Thysia  viduata* 

T.  breviuscula,  plumbeo-nigra ;  prothorace  utrinque  spinoso;  api- 
cibus  elytrorum  emarginatis ;  antennis  apicem  versus  albidis; 
mesostemo  producto. 

Hob.  Sumatra. 

Much  shorter  than T.  WalUchii,  dark  leaden  black;  head 
almost  obsoletely  punctured  in  front,  a  narrow  raised  line 
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between  the  eyes  not  extending  to  the  clypeus ;  eyes  larger 
than  in  T.  Wallichii]  prothorax  rather  narrow,  not  tui-gid, 
a  stout,  strong  angular  spine  on  each  side ;  scutellum  equi- 
laterally  triangular ;  elytra  scarcely  punctured  except  at  the 
sides,  their  apices  broadly  emarginate,  with  five  or  six  jet- 
black  bands,  the  first  at  the  base ;  body  beneath  black ;  legs 
with  a  purplish  tinge ;  mesostemum  with  a  large  prominent 
mammillary  process ;  antennae  with  the  third,  fourth,  and  fifth 
joints  plumose,  the  remainder  dull  white.     Length  12  lines. 

A  comparatively  short,  nearly  black  species,  remarkable 
for  its  strongly  produced  mesostemum.  The  other  two  species 
of  this  genus  are  T,  WqlUchiiy  Hope  (Royle's  ^  Himalaya,' 
1.  9.  figs.  5  and  6),  and  T.  tricinctaj  Lap.  (Hist.  Nat.  des 
ns.  ii.  p.  471),  from  Java.  The  latter  has  been  hitherto  con- 
founded with  Hope's  species,  from  which  it  differs,  inter  alia^ 
in  having  only  a  very  small,  scarcely  noticeable  tooth  on  each 
side  of  the  prothorax. 


{ 


Nyctopaia  Thomsoni. 

N.  aterrimusy  linea  arcuata  a  vertice  usque  ad  medium  elytrorum, 
altera  obliqua  postica  maculaque  niveis ;  antennis  niveo  annolatis. 

Hob,  Gaboon. 

Intensely  black,  covered  with  a  very  thin  and  close  pu- 
bescence, except  where  it  is  gathered  up  to  form  snowy-white 
markings: — ^that  is,  a  line  from  the  mandible  in  front  of  each 
eye,  another  beginning  on  the  vertex  and  passing  back  over 
the  side  of  the  prothorax  above  the  spine,  where  it  is  joined 
to  a  patch  below  it,  and  then  over  the  snoulder  curving  in- 
wards to  the  suture,  from  which  point  it  proceeds  for  a  short 
distance  longitudinally,  near  the  apex  an  oblique  line,  directed 
inwards  ana  downwards,  which  is  followed  by  a  small  spot 
at  the  apex  itself;  beneath  black  and  shining,  with  the  epi- 
stema  of  the  metathorax  and  a  large  spot  on  each  side  of  all 
the  abdominal  segments  white ;  upper  portion  of  the  posterior 
femora  and  two  spots  on  their  tibiae  white ;  a  broaa  ring  of 
white  at  the  junction  of  the  third  and  fourth  joints  of  the  an- 
tennae, and  another  at  the  junction  of  the  seventh  and  eighth. 
Length  6^  lines. 

In  Nyctopais  mysteriostcs,  Thoms.,  the  only  hitherto  described 
species  of  the  genus,  the  white  markings  are  arranged  very 
differently,  as  will  be  seen  in  the  figure  given  in  the  ^  Archives 
Entomoloffiques,'  tom.  ii.  pi.  vii.  fig.  1.  I  have  much  pleasure 
in  dedicating  this  new  member  of  the  genus  to  M.  James 
Thomson,  the  author  of  that  and  so  many  other  useful  and 
indispensable  works  on  entomology. 
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A  short  diagnosis  of  the  following  ^nus  was  given  in  the 
'Proceedings  of  the  Entomological  wciety'  for  February  1868, 
p.  xiii.  M.  Lacordaire  informs  me  {in  lit.)  that  he  considers 
it  sjnonjmons  with  Lophoptera  of  M.  Perroud ;  bnt  in  this 
genus  the  antennas  are  said  to  be  distant  at  the  base,  and 
the  third  joint  only  ''  a  little  less  long  than  the  fourth  and  fifth 
together.  These  characters,  taken  in  conjunction  with  its 
supposed  affinities,  do  not  apply  to  anything  known  to  me ;  I 
have  therefore  ventured  to  give  here  a  fuller  description  of  the 
proposed  genus,  which  was  named 

Anthores. 

Head  rather  narrow  above,  nearly  quadrate  in  front.  Eyes 
not  nearly  extending  to  the'month^  >ntennary  tubers  cJn- 
tiguous  at  the  base,  prominent  and  diverging.  Antennae  in 
the  male  twice  as  long  as  the  body,  setaceous;  scape  very 
stout,  with  a  well-marked  cicatrix  at  the  apex,  and  nearly  as 
long  as  the  third  joint ;  this  a  little  longer  than  the  fourth, 
which  with  the  three  following  are  equal;  the  eighth  to  the  tenth 
slightly  shorter,  the  eleventh  simukting  two  joints.  Prothorax 
small,  transverse,  irregular  above,  a  slender  tooth  on  each  side 
at  the  middle.  Elvtra  elongate,  subparallel,  with  a  slight 
crest  on  the  base  of  each ;  shoulders  produced.  L^^  nearly 
equal,  anterior  tarsi  neither  dilated  nor  fringed.  Pro^  and 
mesostemum  declivous ;  metastemum  elongate. 

The  type  is  well  known  in  collections  imder  the  name  of 
Monochamua  leiiconotusy  but  it  has  never  been  published.  The 
female  differs  slightly  from  the  male  in  havmg  the  antennas 
only  about  a  third  longer  than  the  body.  The  genus  is  known 
from  MonochamuSj  inter  alia^  by  the  basal  crests  of  its  elytra, 
the  legs  of  nearly  equal  length,  and  the  tubercular  prothorax. 

Anthores  huconotus. 

A,  fiiscus,  elytris,  basi  et  plaga  lateral!  postmediana  exceptiSy  albo 
tomentosis ;  his,  capite  prothoraeeque  fiisco  pubescentibus,  maculiB 
fulviB  vage  intennixtis. 

Hah.  Natal. 

Dark  brown,  with  a  dense  white  tomentum  on  the  elytra, 
except  at  the  base  and  patch  at  the  side  behind  the  middle, 
whicn,  with  the  head  and  prothorax,  have  a  dark  brown  pu- 
bescence indistinctly  mingled  with  spots  of  fulvous;  head 
deeply  indented  between  the  antennary  tubercles ;  prothorax 
slightly  transverse,  two  well-marked  tubercles  on  the  disk,  a 
little  before  the  middle;  scutellum  curvilinearly  triangular; 
elytra  impunctate,  granulate  at  the  base,  between  the  scutel- 
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Inm  and  shonlder  a  small  grantdiform  crest;  body  beneath 
covered  with  a  long  brownish-fulvous  pubescence,  but  whitish 
on  the  metastemum ;  femora  darkish  but  fading  to  a  pale 
colour  on  the  tibiae  and  tarsi ;  antennas  fulvous  brown,  base  of 
all  the  joints,  from  the  third  inclusive,  paler.  Length  14 
lines. 

In  the  same  Proceedings,  I.  c,  I  proposed  Oj>^harus  as  a 
generic  name  for  Monochanms  tridentatus^  Chev.*  {siffnator^ 
Pasc.),  differing  from  Anthores  in  its  longer  antennas  in  the 
male  (twice  as  long  as  the  bodj).  with  the  last  joint  subulate, 
the  elvtra  strongly  crested  at  tne  base,  the  fore  le^s  of  the 
male  longer  and  more  robust  than  the  others,  and  the  meta- 
stemum not  elongate.  3f.  asperubiSj  Whitefi  should  be  re- 
ferred to  the  same  genus. 


MISCELLANEOUS. 

On  the  Marine  Forms  of  Crustacea  which  inhabit  the  Fresh  Waters  of 

Southern  Europe.    By  Prof.  Heller. 

Evert  one  knows  the  curious  discoveries  made  by  Prof.  Lov^n  upon 
the  presence  in  the  Wenem  and  Wetter  lakes  of  animals  identical 
with  species  belonging  to  the  Frozen  Ocean.  The  Swedish  naturalist 
has  adduced  this  identity  as  evidence  in  favour  of  the  union  of  these 
lakes  with  the  sea  at  a  period  anterior  to  history.  These  discoveries 
directed  attention  to  the  fauna  of  the  lakes  situated  south  of  the 
Alps.  As  early  as  1857,  E.  von  Martens  described  a  series  of  fishes 
and  Crustacea  which,  although  living  in  various  Italian  lakes,  pre- 
sent the  characters  of  Mediterranean  species  j:.  Such  are,  amongst 
fishes,  Blennius  vulgaris,  Pall.,  from  the  lakes  of  Garda  and  Albano, 
Aiherina  lacustris,  Bon.,  from  the  lakes  of  Albano  and  Nemi,  and, 
lastly,  Gobius  fluviatilis,  Bon.,  from  the  lake  of  Garda  and  the  neigh- 
bourhood of  Padua, — and  amongst  the  Crustacea,  PaUemon  hiciustris, 
Mart.,  from  the  lake  of  Albano,  Thelphusa  Jltmatilis,  Latr.,  from 
the  lakes  of  Albano  and  Nemi,  and,  lastly,  Sphxxroma  fossarum, 
Mart.^  from  the  Pontine  Marshes.  These  facts  have  already  been 
employed  by  M.  Sartorius  von  Waltershausen  in  his  investigation  of 
the  climates  of  the  present  and  of  former  periods.  This  savant  en- 
deavours to  establish  that  the  lakes  situated  south  of  the  Alps  were 
formerly  in  communication  with  the  sea,  and  are  only  the  remains 
of  ancient  fiords.  Geological  changes,  by  separating  them  from  the^' 
sea,  converted  them  into  basins  of  brackish  water,  which  were  gra- 
dually deprived  of  their  salt,  with  a  rapidity  differing  according  tof 
the  abundance  of  river-water  flowing  into  them.     These  lacustrine 

*  Silbermann's  Rev.  i.  No.  9,  pi.  7. 
t  Proc.  Zool.  Soc.  1858,  p.  411. 
X  See  '  Annab/  ser.  3.  vol.  1.  p.  50. 


212  Miacdhineous. 

reservoirs  were  carried  to  a  certain  height  by  upheavals,  which 
lowered  the  temperatxtre  of  their  surface.  In  the  course  of  these 
events  the  marine  fauna  disappeared,  with  the  exception  of  a  few 
fishes  and  Crustacea  less  sensitive  than  their  fellows  to  the  action  of 
fresh  water. 

Prof.  Heller  has  carefully  investigated  the  marine  forms  inhabit- 
ing the  Italian  lakes.     He  confirms  and  extends  most  of  the  disco- 
veries of  M.  von  Martens,  at  the  same  time  rectifying  some  of  them. 
He  shows  that  Palcemon  lacustris  is  a  species  very  widely  diffosed 
in  the  fresh  waters  of  the  Mediterranean  basin.     He  cites  it  in  the 
lake  of  Albano,  in  the  ditches  of  the  terra  firma  in  the  neighbour- 
hood of  Venice,  in  the  marshes  round  Pavia,  in  the  lake  Trasimene, 
in  that  of  Garda,  in  the  brooks  of  Dahnatia,  in  Corfa,  in  the  lake  of 
Albufera  in  Spain,  and,  finally,  in  Egypt.     But  this  species  is  not 
peculiar  to  the  fresh  waters ;  it  still  exists  in  the  North  Sea  and  the 
Baltic.     M.  Heller,  in  fact,  recognizes  in  it  the  species  introduced 
into  science  under  the  names  of  P,  varians  and  P.  antennarius.    It 
appears,  however,  to  be  wanting  in  the  Mediterranean.     M.  Milne- 
Edwards  certainly  mentions  it,  in  his  '  Histoire  NatureUe  des  Crus- 
taces,'  as  occurring  in  the  Adriatic ;  but  the  author  himseK  has 
found  this  statement  to  be  erroneous,  the  specimen  in  the  Paris 
Museum  having  really  been  derived  from  Lake  Trasimene.     The 
crustacean  in  question  is  distinguished  from  all  the  Pahemons  by 
the  want  of  a  palpus  on  the  mandibles,  by  which  it  approaches  the 
genus  Anchistia,     But  as  other  characters  distinguish  it  from  that 
genus,  M.  Heller  proposes  for  it  the  new  generic  name  of  Palasmo^ 
netes  (P.  varians).     It  is  probable  that  this  Palcemonetes  existed  at 
a  prehistoric  period  in  the  Adriatic  and  Mediterranean,  as  at  pre- 
sent in  the  bays  of  the  North  Sea,  in  places  where  the  water  was 
comparatively  not  very  salt.   Subsequently,  after  the  transformation 
of  the  bays  into  lakes,  the  species  gradually  accommodated  itself  to 
the  fresh  water,  although  without  attaining  its  original  size.     In 
fact  the  freshwater  individuals  are  always  smaller  than  the  marine. 
A  similar  lot  may  be  reserved  in  the  future  for  another  crust>acean 
of  the  Adriatic.    Nephrops  norvegicus,  which  is  so  common  in  the 
northern  seas,  occurs  here  and  there  in  the  Mediterranean  and  the 
Adriatic.     In  the  Gulf  of  Quamero,  however,  it  exists  in  considera- 
ble quantity.     If  this  gulf  should  one  day  be  converted  into  a  lake 
by  an  upheaval,  this  animal  would,  no  doubt,  m  time  become  a  true 
freshwater  crustacean,  whilst  its  congeners  would  still  live  in  the 
northern  seas. 

Thelphusa  fiuviatilis  is  not  entirely  confined  to  the  lakes  of  Albano 
and  Nemi ;  it  occurs  also  in  the  south  of  Italy,  in  Greece,  in  Cyprus, 
in  the  Crimea,  in  Syria,  and  in  Egypt.  As  regards  the  SpJiceroma 
of  the  Pontine  Marshes,  it  presents  the  greatest  resemblance  to  a 
species  (S.  granulatum)  inhabiting  the  Adriatic  and  Mediterranean, 

although  they  cannot  be  completely  identified. 

Lastly,  M.  HeUer  describes  two  new  freshwater  Crustacea  of  ma- 
rine forms.  The  first  is  an  Amphipod  (Gammarus  Veneris)  found 
by  M.  Kotschy  in  the  "WeU  of  Venus,  near  Hierokipos,  in  Cyprus,  at 
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an  elevation  of  50  feet.  This  species  is  almost  identical  with  Gam- 
marus  marintis,  from  which  it  differs  only  in  a  clothing  of  hairs  like 
that  of  other  lacustrine  species. 

The  second  species  belongs  to  the  genus  Orchestia  (0,  eavimana). 
It  was  found  in  great  abundance  by  M.  Kotschy  in  Cyprus,  upon 
Mount  Olympus,  at  an  altitude  of  4000  feet.  It  lives  in  moist 
places,  in  the  vicinity  of  a  spring.  This  species  appears  to  differ 
from  0,  Montagui  only  by  insignificant  characters,  such  as  a  some- 
what smaller  size  and  a  darker  colour. — Siebold  Sf  Kolliher^s  Zeit^ 
sckrift,  xix.  p.  166 ;  Bibh  Univ.  xxxv.  June  16,  1869,  BvH.  Sd, 
pp.  158-160. 

On  the  Leaves  of  CanifercB. 
By  Thomas  Mbehak,  of  Germantown,  Pennsylyaiiia. 

Botanists  can  scarcely  have  overlooked  the  fact  that  the  true 
leaves  of  Pinua  consist  of  bud-scales,  and  that  what  are  known  as 
leaves,  and  what  Dr.  Engelmann  (Gray's  Manual,  6th  edition,  p.  469) 
calls  '<  secondary  leaves  "  are  but  phylloid  shoots ;  but  I  have  failed 
to  find  any  specific  reference  to  the  fact  in  botanical  works.  Dr. 
Dickson,  however,  in  a  paper  "  On  the  Phylloid  Shoots  of  SciadO'" 
pitys  verticiRata"  (Proceedings  of  Botanical  Congress,  1866,  p.  124), 
remarks,  <^  In  Sciadopitys  I  have  to  call  attention  to  the  fact  that 
the  leaves  of  the  growing  shoots  consist,  as  in  Pintis,  entirely  of  bud- 
scales."  One  would  suppose,  from  this  incidental  reference  to  Pinus, 
that  he  was  acquainted  with  the  fact  that  the  so-called  leaves  of 
Pinus  were  phylloid  shoots ;  but  as  the  object  of  the  paper  is  to  show 
that  the  so-called  leaves  of  Sciadopitys  are  not  true  leaves,  and  as 
any  one  must  know  that  they  are  not  if  already  cognizant  of  the 
fact  in  FinuSy  we  may  take  it  for  granted  that  at  any  rate,  if  not 
entirely  overlooked,  fittle  thought  has  been  given  it.  I  believe  I 
am  occupying  an  entirely  original  field  in  pointing  out  the  true 
nature  of  leaves  in  Coniferce,  and  that  the  increased  knowledge  will 
have  an  important  bearing  on  many  obscure  points  in  their  study. 

Dr.  Dickson  uses  but  the  language  of  general  botany  when  he  de- 
scribes the  true  leaves  of  IHnus  as  "  bud-sctdes,"  meaning  thereby  the 
Bcaly  free  portion  just  under  the  "secondary  leaves"  of  Engelmann, 
and  sometimes  forming  sheaths  around  them.  But  these  free  scales  are 
scarcely  leaves.  The  chief  portion  of  the  true  leaves  in  most  plants 
of  the  order  are  adnate  with  the  stem ;  sometimes  they  have  the 
power  to  develope  into  scaly  points,  at  others  into  foliaceous  tips, 
and  at  other  times  are  without  any  power  but  to  preserve  their  true 
leaf-like  character.  Lariat  afibrds  the  best  illustration.  The  true 
leaves  are  linear-spathulate,  entirely  adnate  to  the  stem.  There  are 
two  kinds  of  stem-growth  in  Larix  :  in  the  one  case  the  axis  elon- 
gates and  forms  shoots ;  in  the  other,  axial  development  is  arrested 
and  spurs  are  formed.  On  the  elongated  shoots  the  leaves  are  scat- 
tered ;  on  the  spurs  they  are  arranged  in  whorls.  The  power  of 
elongation  possessed  by  the  shoot  is  imparted  to  the  leaves  which 
are  adherent  to  it,  and  they  produce  green  foliaceous  awl-like  tips ; 
the  power  of  elongation  which  the  spurs  have  lost  is  also  measurably 
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lost  to  their  leaveB :  they  deyelope  themselyes  tvUly,  although  they 
have  no  stem  to  adhere  to ;  they  preserve  the  spathulate  fonay  but 
cannot  produce  the  awl-shaped  tips  oi  the  shoot-leaves.  There  are, 
therefore,  two  forms  of  leaves  on  the  larch,  the  one  free,  the  other 
adherent ;  and  we  have  a  novel  principle  very  clearly  illustrated, 
that  stnmg  tunal  devdopment  (vigour)  is  a  charaeterisHe  of  adhesion, 
while  the  reverse  (wealmess)  is  characterized  h^  a  free  system  of  foiUet- 
tion.  Any  spedes  of  Larue  will  sustain  this  observation ;  and  lepte^ 
lepis,  as  a  vigorous  grower,  is  the  best. 

The  characteristics  of  the  foliage  described  in  Lario!  may  be  found 
in  a  greater  or  less  degree  in  a  great  many  spedes  of  coniferous 
plants.  In  Crypiomeria  the  leaves  adhere  for  four-fifths  of  their 
length  on  vigorous  shoots ;  but  on  the  more  delicate  ones  they  are 
free  for  three-fourths  or  more.  In  JuiMperus  the  different  forms  of 
foliage  are  well  known,  espedally  in  J,  ^irgimama^  J*  Mnensisy  imd 
J.  communis.  On  the  vigorous  shoots  adhesion  takes  place  for  nearly 
the  full  length  of  the  leaves ;  but  on  weaker  ones  the  leaves  are  very 
nearly  free.  In  Thuja,  Biota,  Betinispora,  Cupressus,  Tht^opsis^ 
indeed  most  of  the  section  Ct^essineee,  &ese  variable  degrees  of  ad« 
hedon  may  be  found,  and  always  in  relation  to  the  absence  or  pre- 
sence of  vigour :  and  on  this  question  of  vigour  it  will  be  well  here 
to  make  a  few  remarks.  The  power  to  branch  I  take  to  be  a  high 
mark  of  vigour.  The  young  seedlings  of  most  coniferous  trees  grow 
but  a  few  inches  the  first  year,  and  have  no  power  to  branch ;  the 
power  increases  with  agei  and  in  all  cased  in  proportion  to  tiie  vigour 
of  the  plants.  In  Thuja,  for  instance,  no  branches  appear  till  the 
second  year ;  they  increase  in  number,  until,  when  in  its  prime, 
branches  appear  from  every  alternate  pair  of  axils,  and,  as  these  are 
decussate,  this  gives  the  fan-like  form  of  growth  of  which  the  Arbor 
vitcB  affords  a  familiar  illustration. 

This  varying  power  of  adhesion  in  the  true  leaves,  and  in  con- 
nexion with  vigour,  enables  us  to  explain  many  matters  hitherto  not 
understood.  For  instance^  Dr.  lindley  desmbes  a  form  of  Biota 
as  B.  meMensis,  suggesting  that  fr^m  its  appearance  it  must  be 
a  hybrid  between  the  red  cedar  and  Chinese  Arbor  vitce ;  it  is  but 
B.  orientaUs  with  the  leaves  moderately  united*  Thuja  erieoidea 
of  gardens  was  long  supposed  to  be  a  Japanese  spedes ;  it  is  but  an 
entirely  free-leaved  form  of  Thuja  occidentalism  Betinispora  ericoicUs 
of  Zuccarini  is  but  a  free-leaved  form  of  some  Japanese  plant ;  and 
in  all  probability  many  species  of  Betinispora^  so  marked  in  herba- 
riums, are  all  forms  of  one  thing  with  more  or  less  adnate  leaves. 
In  all  these  cases  delicacy  of  growth  and  freedom  of  leaves  go  gra-^ 
dually  together,  as  before  indicated. 

One  of  the  most  remarkable  instances  of  the  value  of  this  pnn-r 
dple,  however,  will,  I  have  no  doubt,  be  in  fixing  the  identity  of  the 
Japenese  genus  Qlyptostrobus  *  of  Endlicher  with  the  American 
Taxodiwn  of  Eichard.  In  a  shoot  one  foot  in  length  of  the  latter 
we  find  perhaps  four  or  six  branchlets ;  in  the  same  space  in  Glyp^ 

*  Note  hy  the  proof-reader.»^It  was  the  intention  of  the  author  to  refer  bis  re- 
marks on  G^^ptastrobus  to  G,  unensis,  Bkidl. 
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ftwIro&tM  we  shall  find  a  score  or  more.  Indeed  in  this  plant  a 
branchlet  springs  from  nearly  every  axil  on  the  main  branch,  show- 
ing an  extraordinary  vigonr.  As  vigour  is  opposed  to  a  free  deve- 
lopment of  foliage,  the  small  thread-like  leaves  of  Olyptostrobtu  are 
naturally  to  be  expected,  and  the  free  leaves  distichously  arranged 
is  the  natural  concomitant  of  the  weaker  Tcuvodivm,  Fortunately  I 
am  able  to  sustain  this  theory  by  actual  facts.  I  have  a  seedling  tree 
ten  years  old,  of  remarkable  vigour.  It  does  not  branch  quite  as 
much  as  the  typical  Gflyptostrchus^  but  much  more  freely  than  any 
Taxodiwm,  The  result  is,  the  foliage  is  aciculate,  not  distichous,  and 
just  intermediate  between  the  two  supposed  genera.  But  to  help  me 
stiJl  more,  my  tree  of  Olyptostrobus  has  pushed  forth  some  weak 
shoots  with  foliage  identical  in  every  respect  with  the  intermediate 
Taxodivm.  Specimens  of  all  these  are  presented  with  this.  In  es- 
tablishing Olyptostrohus,  Endlieher  notes  some  trifling  differences  in 
the  scales  of  the  cones  between  it  and  TaM)dium ;  but  all  fiEuniliar 
with  numerous  individuals  of  some  species  of  Conifene,  Biota  arien- 
talis  for  instance,  know  how  these  vaiy.  There  can  be  no  doubt,  I 
think,  of  the  identity  of  the  two ;  and  this  will  form  another  very 
interesting  link  in  Uie  chain  of  evidence  that  the  flora  of  Japan  is 
closely  aUied  to  that  of  the  United  States, 

If  we  were  to  look  on  the  so-called  leaves  ot  Pinus  and  Sciadapitys 
as  true  leaves,  we  should  find  serious  opposition  to  my  tiieory  ^t  a 
vigorous  axial  growth  is  opposed  to  the  development  of  free  leaves 
m  Coniferffi ;  for  we  should 'see  a  class  of  plants  which  notoriously 
adds  but  from  three  to  six  branches  annually  to  each  axis  clothed 
with  foliage.  But  admitting  them  to  be  phylloid  shoots,  it  confirms 
our  theory  in  a  strong  degree.  We  then  see  a  plant  loaded  with 
branchlets ;  and  so  great  is  the  tendency  to  use  them  instead  of  leaves, 
that  in  some  cases,  as  in  Pinus  strdbuSy  P.  excelsa,  and  others  of  a 
softer  class  of  Fhylloideffi,the  bud-scales  are  almost  entirely  confined 
to  the  sheathing  leafiets — -just  as  in  the  very  rugged,  hard-leaved, 
almost  spinescent  forms,  like  Pinus  austriaea,  we  find  them  more 
dependent  on  well-developed  adnate  leaf-scales.  In  Abies  of  old 
authors,  A.  eascdsa  for  instance,  we  have  a  numerous-branching  ten- 
dency ;  hence  we  have  true  leaves,  though  partially  adnate,  and  no 
necessity  for  phylloid  branchlets.  In  Picea  of  link,  almost  near 
AhieSy  taking  P.  halsamea  as  a  type,  we  have  a  rather  weaker  deve- 
lopment, slower-growing  and  less  hardy  trees,  and  the  leaves  are 
nearly  free.  Could  some  of  the  shoots  of  Abies  be  arrested  in  their 
axial  development,  as  in  Larix^  we  should  have  the  remainder  in- 
creased in  length,  and  the  fewer  branchlets  and  two  forms  of  leaves 
just  as  in  Larix,  Should,  on  the  other  hand,  the  plant  increase  in 
vigour,  there  would  be  no  class  of  free  leaves,  adnation  would  be  the 
law,  and  metamorphosed  branchlets  prevail.  Starting  from  Abies, 
extra  vigour  makes  the  pine,  extra  delicacy  the  larch ;  it  is  the 
centre  of  two  extremes. 

That  the  fascicles  in  Pintis  are  phylloid  shoots,  I  think  cannot  be 
questioned.  Their  position  in  the  axils  of  the  true  leaves,  as  beau- 
tifully shown  in  Pinm  austriaea,  indicates  the  probability ;  their  per- 
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manency  in  proportion  to  their  induracy  is  also  another  strong  point. 
The  soft  ones  of  the  Strobta  section  retain  vitality  little  longer  than 
some  true  leaves,  while  the  spinescent  ones  of  Pi  austriaca  remain 
green  for  four  or  five  years.  But  the  strongest  of  all  points  is,  that 
on  dissection  of  an  old  fascicle,  it  will  he  found  to  have  a  distinct 
connexion  with  the  woody  system  of  the  tree,  and  that  these  minute 
woody  axillsB  under  each  fascicle  increase  in  size  with  the  age  of  the 
sheath.  With  a  veiy  little  encouragement  these  woody  axillae  can 
he  induced  to  elongate  and  hecome  real  hranchlets.  If  the  leading 
shoot,  for  instance,  of  a  pine  be  tipped  in  May  just  after  pushing, 
bulblets  will  form  in  every  fascicle  below,  and  the  next  season  the 
bulblets  will  produce  weak  hranchlets,  although  this  might  be  said 
of  true  leaves,  which  are  supposed  to  bear  an  embryo  shoot  in  the 
axil  of  every  one.  So  much  stress  need  not  be  put  on  this  fact,  as 
the  others  are  sufficient ;  it  is  introduced,  and  its  weak  nature  com- 
mented on,  as  it  furnishes  the  chief  point  in  Dr.  Dickson's  argument 
for  Sciadopitys,  which  amounts  to  little  more  than  that  the  appa- 
rently single  phyUon  is  really  a  double  one — a  two-leaved  fascicle 
united  by  a  transformed  sheath  through  its  whole  length.  Carriere 
has  since  pushed  Dr.  Dickson's  observations  further  by  noting^  in  the 
*  Kevue  Horticole,'  really  bifid  leaves,  with  little  verticils  in  the  axils 
(see  reference  in  *  Gardeners'  Chronicle,'  May  2, 1868) — ^an  observa- 
tion which  I  confirm  by  a  specimen  exhibited  herewith  ;  yet^  as  I 
have  said,  it  is  by  itself  not  wholly  free  from  the  objection  i^at  it 
may  be  but  a  modified  form  of  regular  bud-growth ;  but,  together 
with  my  other  observations,  I  think  they  do  serve  to  confirm  the 
point  of  these  so-called  leaves  being  but  phyllodea. 

In  conclusion,  I  will  restate  the  main  points  of  this  paper : — 

The  true  leaves  of  Coniferse  are  usually  adnate  with  the  brancheSi 
Adnation  is  in  proportion  to  vigour  in  the  genus,  species,  or  in  the 

individuals  of  the  same  species  or  branches  of  the  same  individual. 
Many  so-called  distinct  species  of  Coniferse  are  the  same,  but  in 

various  states  of  adnation. — From  the  forthcoming  volume  of  the  Pro^ 

ceedings  of  the  American  Association  for  the  Advancement  of  Science, 

(Communicated  by  the  Author.) 

Mechanical  Beproduction  of  the  Flight  of  Insects, 

£y  M.  Mabet, 

The  author  has  already  shown  that  by  gilding  the  tips  of  the 
fore  wings  of  a  hymenopterous  insect  and  allowing  it  to  fly  in  the 
sun,  the  point  of  each  wing  is  found  to  describe  a  figure  of  8,  indi- 
cating that  in  the  course  of  one  elevation  and  descent  the  wing 
moves  twice  forward  and  twice  backward.  To  ascertain  how  this 
movement  is  produced,  the  author  took  a  small  glass  rod  blackened 
with  smoke,  and  by  presenting  it  to  the  wing  in  different  parts  of  its 
passage,  he  found  that  the  soot  was  rubbed  sometimes  on  the  upper 
and  sometimes  on  the  lower  surface,  according  as  the  rod  was  held 
below  or  above  the  course  of  the  wing  forwards  or  backwards.   From 
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his  experiments  he  concludes  that  the  wing  moves  from  behind  for- 
wards both  in  its  descent  and  in  its  ascent. 

That  the  plane  of  the  wing  changes  twice  during  each  movement 
appears  from  the  difference  in  the  brilliancy  of  the  two  branches  of 
the  luminous  figure  of  8.  When  a  branch  is  very  brilliant,  this  is 
because  it  presents  its  gilt  surface  at  a  favourable  angle  for  the  re- 
flection of  the  sun's  light.  During  descent  the  wing  presents  its 
upper  surface  a  little  forward,  whilst  during  elevation  this  surface 
looks  rather  backward. 

These  movements  are  so  complex  that  they  would  require  a  very 
complex  muscular  apparatus  if  each  of  them  was  the  result  of  a 
special  act.  It  would  require  a  very  perfect  coordination  to  enable 
these  eight  or  ten  successive  actions  to  be  reproduced  in  regular  order 
at  each  revolution  of  the  wing — ^that  is  to  say,  from  two  hundred  to 
three  hundred  times  in  a  second ;  but  the  simple  elevation  and  de- 
pression of  the  vmig  is  sufficient  to  enable  the  resistance  of  the  air 
to  produce  all  the  other  movements.  The  wing  being  rigid  in  front, 
in  consequence  of  its  thick  nervures,  the  flexible  hinder  part,  being 
raised  by  the  resistance  of  the  air  during  the  rapid  depression  of  the 
wing,  will  acquire  an  oblique  direction,  so  that  the  upper  surface  of 
the  wing  will  look  forward ;  on  the  other  hand,  during  elevation 
the  resistance  of  the  air  will  be  above,  and  the  upper  suiface  of  the 
wing  will  incline  backwards.  This  figure-of-8  movement  exactly 
resembles  the  motion  of  the  oar  in  sculling  a  boat. 

To  verify  his  theory,  the  author  has  constructed  a  small  apparatus, 
which  he  describes  as  follows : — A  mechanism  set  in  motion  by  an 
air-pump  caused  the  alternate  elevation  and  depression  of  a  pair  of 
wings  constructed  on  the  plan  of  those  of  insects.  This  apparatus 
had  not  sufficient  motive  power  to  raise  its  own  weight ;  but  it  was 
placed  upon  a  pivoted  rod  in  equilibrium,  so  that,  if  the  apparatus  de- 
veloped the  motive  power  required  by  the  theory,  the  whole  would 
acquire  a  movement  of  rotation  round  a  central  axis.  On  being  set  in 
action,  the  apparatus  rotated  rapidly. 

By  gilding  the  tip  of  one  of  the  wings  of  this  artificial  insect,  all 
the  movements  and  changes  of  plane  executed  in  the  flight  of  an  in- 
sect were  reproduced  by  the  apparatus ;  and  as  the  force  derived 
from  the  pump  can  only  produce  elevations  and  depressions  of  the 
wing  in  the  same  plane,  it  is  evident  that  the  other  movements  are 
produced  by  the  resistance  of  the  air. 

The  origin  of  this  theory  of  flight  is  to  be  found  in  Boi^elli,  who 
supposes  that  the  wing  of  a  bird  acts  upon  the  air  in  the  manner  of 
a  wedge.  Strauss-Durckheim  states  this  opinion  more  clearly,  and 
shows  how  the  insect  derives,  from  the  resistance  of  the  air  to  the 
inclined  plane  of  its  wing,  a  combination  which  it  employs  to  sustain 
and  guide  itself.  Girard  has  made  experiments  to  show  the  correct- 
ness of  Strauss-Durckheim's  hypothesis,  and  proved  that  if  the  flexi- 
hility  of  the  hinder  margin  of  the  wing  be  altered  by  a  dry  coating 
of  any  kind,  the  power  of  flight  is  destroyed. — Comptes  Bendus, 
March  15, 1869,  tome  Ixviii.  pp.  667-669. 


Speetmeopi«  SxammatUM  of  lAe  Diatomaeea.     By  H.  L.  Sxuh. 

The  T^etable  nature  of  the  Diatomaoen  is  nov  generally  admits 
ted ;  but  if  any  fiutiier  proof  u  needed,  we  have  it  in  marked  recmlta 
&om  the  application  of  the  apectroecope.  I  have  been  enabled  to 
prove  the  abeoluto  identity  of  dUorophyl  or  the  green  endochrome  of 
plants  with  dialomin  or  tiie  oUve-yeUow  endoohrome  of  the  Biato- 
maoeie.  The  Bpeotmm-mioroBcope  is  now  too  well  known  to  need 
any  deeoripliou  here.  The  one  I  have  used  was  made  by  Browning 
of  London.  It  is  not  at  all  difficult  te  obtain  a  charaoteriBtic  Bpeo- 
tmm  &om  a  living  diatom,  and  to  compare  it  directly  with  that  of  a 
deemid,  or  other  plant. 

I  need  not  here  give  the  resnlte  in  detaiL  Soffloe  it  that,  from 
about  fiity  oomparisonB  of  spectra,  I  can  unheaitatingly  asBert  that 
the  spectrum  of  ohiorophyl  is  identical  with  that  of  diatomin. 

The  spectrum  in  question  is  a  characteristic  one,  and  is  figured 
below. 


A.  very  black  narrow  band  in  the  extreme  red,  readii^  at  tlie  lower 
edge,  which  appears  te  be  constant,  about  ^  of  Mr.  Series  scale,  is 
too  oharacteris^c  to  be  mistaken.  There  are  two  other  very  faint 
bands,  not  easily  seen,  and  somewhat  more  variable  in  positioD. 
The  black  hand  in  the  red  is  always  preeent,  and  is  remaibbly  con- 
stant in  the  position  of  ite  lower  edge.  In  making  eomparisons  of 
spectra  it  is  of  the  atmoat  importanoe  that  the  slit  of  the  spectro- 
scope should  be  absolutely  in  the  focus  of  the  adtromatio  eye-lens. 
If  this  be  not  attended  to,  there  will  be  a  slight  parallax ;  and  bands 
iBally  identical  in  positaon,  «.  g.  those  of  blood  (se&rlet  omoTine), 
will  not  absolutely  correspond  when  two  spectra  are  formed,  one 
from  blood  on  the  stage  of  the  miorosoopej  and  the  other  fixim  the 
some  on  the  stage  of  the  eye-piece. 

The  dark  band  of  the  chlorophyl-spectrum  is  slightly  variable  in 
width;  and  the  action  of  B«ida  and  alkalies  sometimes  causes  a  ^ht 
displaoement,  the  former  raising  (moving  toward  the  blue  ^id)  and' 
tjie  latt^'  deittesaiiig.  The  endodirome  of  a  diatem  after  treatment 
with  oeid  is  green,  and  the  add,  in  this  esse,  produces  scarcely  any 
displacement  of  the  band,  which  may  be  observed  even  in  the  dark 
reddish  mass  of  the  dead  Diatemaoeffi,  almost  identical  in  oi^our 
with  the  ferrous  carbonate  so  often  found  in  tx^  where  the  lai^ 
diatoms  are  abundant ;  and  what  is  more  remarkable  is,  that  the 
carbonate  gives  no  absorption-bands  at  alL  As  a  general  rule, 
^kiohohe  solutions  of  chloTq)byl  and  diatomin  have  the  band  slightly 
depressed,  reading  I  to  Ij  on  the  interfOTenoe  scale. — SQliman's 
American  Journal,  July  1869. 
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Two  neuf  G^enerie  Types  of  ike  FamiUei  Saprolegnieie  and 
Peronosporeee.    By  MM.  E.  Bozi  and  M.  CoiunT. 

The  authors  remark  that  it  is  qaestionable  whether  the  Bapro- 
legniesD  should  be  referred  to  the  algsB  or  the  fongL  They  think  that 
one  of  their  new  genera  fomishes  an  argument  in  favour  of  the 
latter.  It  is  an  endophyte,  parasitic  upon  the  smallest  of  our  pha- 
nerogams, TToJ^  Mi^idU,  Schl^d.  (Lemna  arrhiza^  Linn.)^  and  pre- 
sents some  characters  belonging  both  to  the  SaprolegniesB  and  Pe- 
ron(»pore8B,  so  that  it  may  to  a  certain  extent  be  regarded  as  inter- 
mediate between  the  two  families.  They  name  it  Cystaiphan 
pythioides^ 

Its  mycelium,  which  traverses  the  cells  of  theTTo^^  by  perfb- 
rating  their  walls,  developes  the  two  kinds  of  reproductive  oigans 
(sexual  and  asexual)  which  have  already  been  indicated  in  the 
species  of  this  family.  The  first  mode  of  reproduction  terminates  in 
the  formation  of  an  oospore,  the  thick  epispore  of  which  reaembles 
that  of  the  oospores  of  the  Peronosporeaa.  This  oospore  originates 
here,  however,  from  the  fertile  irnion  of  the  antheiidian  and  oogenic 
plasma,  effected  by  means  of  a  short  process  emitted  by  the  antheii- 
diom,  which  penetrates  into  the  oogonial  cavity. 

The  so-called  aseaual  reproduction  of  Cystodphon  is  effected  by 
means  of  zoosporangia.  These  are  represented  by  vesicles  whidli 
terminate  certain  branches  of  the  mycelium  in  peripheral  cells  of 
the  Woljffia,  When  mature,  each  of  these  vesicles,  which  is  isolated 
by  a  septum  from  the  rest  of  the  mycelium,  emits  a  tube  which  runs 
perpendicularly  to  meet  the  cellular  wall  separating  it  from  the 
water.  This  flattens  itself  against  the  cellulose  membrane,  which  it 
perforates  by  an  exosmotic  action,  and  then  grows  out  into  the 
water  until  its  extremity  becomes  stationary  and  slightly  thickened. 
The  plasma  of  the  zoosporangium  is  then  instantaneously  diffused  in 
this  extremity  of  the  tube  in  the  form  of  a  plastic  spheroid,  which  in 
a  few  minutes  contracts  and  shows  a  very  delicate  enveloping  mem- 
brane continuous  with  the  tube.  The  following  phenomena  are  then 
rapidly  witnessed  in  the  interior  of  this  vesicle : — A  network  of  clear 
lines  indicates  the  segmentation  which  takes  place  in  the  plasmie 
mass,  and  the  dlia  appear;  the  segments  separate  from  each 
other  and  constitute  the  zoospores ;  ti^ese  agitato  their  cilia,  and 
move  more  and  more  rapidly ;  lastly  a  portion  of  the  wall  of  the 
vesicle  becomes  absorbed  and  the  zoospores  escape.  Their  move- 
ments last  for  about  half  an  hour;  they  then  become  spherical, 
lose  their  cilia,  become  clothed  with  a  membrane,  and  germinato  by 
emitting  a  tube.-  This  germinative  tube  then. penetrates  by  perfora- 
tion into  the  cells  of  healthy  fronds  of  Wolffia,  where  it  is  developed 
into  a  mycelium. 

The  Peronosporese,  to  which  the  second  new  generic  type  belongs, 
have  hitherto  included  only  the  genera  Cystopus  and  PeroMspora. 
The  endophytal  fungus,  parasitic  on  Erigeron  canadense,  linn.,  de- 
scribed by.  the  authors  under  the  name  of  Basidiophora  entosporay 
is  distinguished  at  the  first  glance  from  the  above  genera  by  its 
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conidiophorous  btipites,  which  resemble  the  basidia  of  the  Hymeno- 
mycetes. 

The  conidia,  or  asexual  reproductive  organs  of  ^oszWiopAora,  when 
placed  in  water  at  their  maturity,  present  the  remarkable  fact  that 
their  plasma,  instead  of  being  expelled  before  the  complete  formation 
of  the  zoospores,  undergoes  its  whole  sporogonic  evolution  within 
them.  The  zoospores  move  in  the  conidia  until  the  apical  papilla  of 
the  latter,  becoming  absorbed,  leaves  them  a  passage  into  the  liquid. 
This  aperture,  however,  being  much  too  narrow  for  the  free  passage 
of  the  zoospores,  they  pass  it,  one  after  the  other,  with  great  difficulty, 
by  lengthening  and  twisting  themselves  with  a  most  singular  power 
of  vitality.  After  their  escape  they  traverse  the  liquid  with  con- 
siderable rapidity,  but  in  less  than  an  hour  they  stop  and  germinate. 

The  organs  of  sexual  reproduction  in  Basidiophora  are  formed  in 
the  parenchyma  of  the  leaves  which  have  already  presented  the  co- 
niidiophorous  stipites.  But  this  parenchyma,  being  formed  by  a  very 
compact  cellular  tissue,  does  not  allow  us  to  ascertain*  clearly  the  re- 
lations of  the  antheridia  and  oogonia,  or  to  observe  the  phases  of 
fecundation. — Gomptes  Eendus,  March  15,  1869,  tome  Ixviii.  pp. 
661-653. 

On  Spatangus  "Raschi,  Loven. 

At  the  meeting  of  Scandinavian  naturalists  at  Christiania,  in  July 
1868,  Prof.  Loven  exhibited  specimens  of  this  new  species,  which 
was  first  discovered  on  the  deep  sea-bank  of  Storegzen,  off  the  coast 
of  Norway,  as  far  back  as  1844,  by  Prof.  H.  EAsch,  of  the  University 
of  Christiania.  Since  that  time  it  has  been  found  occasionally  in 
the  same  locality,  and  Mr.  Gwyn  Jeffireys  has  dredged  it  in  the  Zet- 
land seas.  From  the  Spatangus  purpureus  of  0.  F.  MiiUer,  which  it 
almost  surpasses  in  size,  it  differs  by  its  more  oblong  and  posteriorly 
more  attenuated  form  and  greater  height,  by  mudi  narrower  petala, 
by  the  flattened  ventral  surface,  the  prominent  lip,  the  narrow 
strongly  keeled  sternum,  of  almost  equal  breadth  throughout,  and 
by  the  rounded,  not  bilobate,  area  semitalis,  half  as  large  as  that  of 
^atangus  purpureus  of  the  same  size.  The  colour  is  dark  reddish 
brown ;  and  the  primary  spines,  arranged,  as  in  Sp.  purpureus^  in 
arcuate  series,  are  shorter  than  in  that  species. 

At  the  same  time,  Prof.  Loven  drew  attention  to  the  fact  that,  in 
very  young  specimens  of  Spatangidse,  the  peristomium,  situated 
much  nearer  the  middle  of  the  body  than  in  tiie  full-grown  animal, 
is  exactly  pentagonal,  with  the  mouth,  an  oval  opening  in  its  centre, 
surrounded  by  perforated  plates  of  an  irregular  form.  But  the 
mouth  is  very  soon  drawn  backwards,  and  becomes  transversely 
elongated,  the  surrounding  plates  assuming  their  specific  shapes; 
and  when  the  mouth  has  reached  the  posterior  side  of  the  peristo- 
mial  pentagon,  this  side  begins  to  protrude  forwards  and  to  deve- 
lope  into  the  vaulted  lip  peculiar  to  the  Spatangidse.  This  juvenile 
pentagonal  form  of  the  peristomium  is  retained  by  the  full-grown  in- 
dividual in  PalcBostoma  and  in  certain  fossil  forms,  as  Echinospatangus, 
Holaster,  and  others. — Communicated  hy  Prof.  Loven. 


THE   ANNALS 

AKD 

MAGAZINE  OF  NATURAL  HISTORY. 

[FOURTH  SERIESO 
No.  22.  OCTOBER  1869. 


XXV. — On  some  curious  Fossil  Fungi  from  the  Black  Shale  of 
the  Northumberland   Goal-field.     By   ALBANY   HANCOCK, 
F.L.S.,  and  Thomas  Atthey*. 

[Plates  K.  &  X.] 

It  is  now  about  ten  years  ago  that  a  few  sections  of  certain 
lenticular  bodies  were  made  and  their  peculiar  tubular  ramifi- 
cations revealed.  These  bodies  were  then  supposed  to  be  of 
vegetable  origin,  and  were  procured  in  the  Cramlington  Black 
Shale.  At  the  time  we  took  these  tubular  ramifications  to  be 
those  of  a  parasitic  fungus  related  to  the  unicellular  fungi 
described  by  KoUikerf;  and  as  such  our  specimens  were  ex- 
hibited at  one  of  the  early  microscopic  soirees  held  by  the 
Tyneside  Naturalists'  Field  Club. 

Since  we  first  became  acquainted  with  these  curious  and 
interesting  bodies,  we  have  collected  a  vast  number  of  speci- 
mens (not  less  than  150)  at  Cramlington,  Newsham,  and  other 
localities ;  and,  having  been  engaged  for  the  last  few  months 
investigating  the  subject,  we  now  propose  to  give  a  succinct 
account  of  the  results  at  which  we  have  arrived,  reserving  for 
some  future  occasion  more  complete  details  of  our  researches. 

First,  then,  with  regard  to  the  bodies  themselves  in  which 
the  peculiar  structure  alluded  to  is  found.  They  are  frequently 
circular,  a  good  deal  depressed  and  lenticular,  with  one  side 

ffenerally  flatter  than  the  other,  sometimes  quite  flat.  The 
argest  are  upwards  of  -jV  inch  in  diameter  ana  nearly  ^  inch 
in  thickness.  Oval,  depressed  forms  also  occur,  one  of  which 
in  our  possession  is  -^  inch  in  length,  though  one  extremity 
is  wanting,  and  -pV  inch  wide.   But  by  far  the  greater  number 

•  Communicated  by  the  Authors,  having  been  read  at  the  Meeting  of 
the  British  Association  held  at  Exeter  in  lo69. 
t  See  Ann.  &  Mag.  Nat.  Hist.  ser.  3.  vol.  iv.  p.  300,  Oct.  1859. 
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axe  somewhat  irregular  in  form,  mostly  partaking,  however, 
of  the  circle  or  ellipsis :  one  such  elongated  specimen  is  an 
inch  in  length.  Some  have  the  margin  a  little  sinnons ;  others 
are  even  pedunculate,  or  at  least  have  a  narrow  produced  pro- 
cess at  one  end ;  and  it  is  not  uncommon  to  find  them  veiy 
much  flattened,  squeezed  out  as  it  were,  till  the  margins  are 
quite  sharp.  The  surface  is  inrariably  duU  and  much  like 
the  matrix  in  texture,  though  in  one  or  two  instances  we  have 
perceived  indications  of  a  reticulated  structure.  They  leave 
the  matrix  with  great  faciUty,  frequently  dropping  out  of  it 
on  the  shale  being  split  open. 

When  sections  of  these  bodies  are  viewed  by  transmitted 
light,  they  vary  in  colour  from  carmine  to  warm  yeUow,  re- 
sembling much  in  this  respect  fossil  wood  from  the  same  loca^ 
lity,  though  the  latter  is  never  so  bright  in  tint.  Like  fossil 
wood,  too,  the  sections  have  a  tendency  to  warp  when  placed 
on  the  slide,  and  consequently  the  outer  margin  or  rim  is  fre- 
quently cracked  all  round  on  putting  on  the  cover. 

That  they  are  non-calcareous  is  proved  by  a  very  simple 
experiment.  If  we  place  a  fossil  tooth  or  bone  from  the  News- 
ham  Shale  in  dilute  nitric  acid,  a  violent  effervescence  imme- 
diately ensues,  and  the  result  is  that  in  an  hour  or  two  the 
specimens  are  either  entirely  broken  down  or  are  so  much  re- 
duced that  they  crumble  to  pieces  on  being  touched  with  the 
finger ;  hence  it  is  evident  that  such  fossus  from  the  above^ 
mentioned  locality  retain  their  calcareous  matter  not  much,  if 
at  all,  changed.  Now  when  we  treat  one  of  the  lenticular 
bodies  in  question  with  nitric  acid  of  the  same  strength,  no 
action  whatever  takes  place,  and  after  being  immersed  in  it  for 
several  hours  no  perceptible  effect  is  produced.  Fossil  wood 
from  Newsham  Shale  is  likewise  unaffected  when  subjected  to 
the  same  influence.  We  have  thus  a  proof  that  these  lenti- 
cular bodies  are  non-calcareous,  and  strong  presumptive  evi- 
dence as  to  the  probability  of  their  being  of  vegetable  origin*. 

Indeed  that  they  are  so  does  not  admit  of  a  doubt*  If  there 
were  no  other  evidence  of  the  fact,  it  is  demonstrated  by  their 
organic  structure.  Originally,  as  already  stated,  we  took  this 
organic  structure  (the  tubular  ramifications)  to  be  a  parasitic 
fungus,  and  the  substance  in  which  it  was  imbedded  to  be 
wood.  And  assuredly  the  tubular  ramifications  resemble  very 
closely  those  of  the  unicellular  fungi  before  alluded  to,  many 
species  of  which  we  have  in  our  possession.  The  size  and 
general  character  of  the  tubes,  the  mode  of  ramification,  and 

*  Some  axjcount  of  these  lenticular  bodies  has  recently  been  given, 
in  'Scientific  Opinion/  by  Mr.  T.P.  Barkas,  who  supposed  them  to  be 
fish-otolites. 
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particularly  their  bulbous  enlargements,  all  agree  Yerj  well 
with  what  We  observe  in  these  peculiar  bodies.  But  there  is 
one  important  difference :  while,  in  the  unicellular  fungi,  the 
tubes  never  sink  deep  into  the  substance  in  which  they  are 
lodged,  ramifying  immediately  below  its  surface,  those  of  the 
lentidular  bodies,  though  they  are  connected  with  the  periphery, 
permeate  the  entire  mass.  Our  recent  investigations,  how- 
ever, compel  us  to  the  conclusion  that  the  whole,  including 
the  substance  ill  which  the  tubes  ramify,  is  but  one  organism, 
and  that  it  is  a  fungus  of  a  peculiar  nature,  related  apparently 
in  structure,  and  to  some  extent  in  form,  to  ScIeroHum  stipi^ 
taturriy  a  veiy  curious  and  abnormal  species  from  India,  de- 
scribed by  Messrs.  Berkeley  and  Currey  in  the  '  Transactions 
of  the  Linnean  Societv '  (1862,  vol.  xxiii.  pp.  91  &  93).  The 
internal  structure  of  this  living  species  is  so  similar  to  that  of 
some  of  the  codl-fungi  in  question,  that,  were  it  fossilized,  it 
wotQd  kssuredly  be  considered  one  of  them.  "  The  mass  con- 
sists," says  the  Rev.  M.  J.  Berkeley,  "  of  very  irregular, 
swollen,  and  sometimes  constricted,  more  or  less  anastomosing 
and  more  or  less  densely  compacted  threads."  These  words 
might  be  used  to  describe  the  tubes  of  Archagartcon  conglo^ 
meratumj  one  of  our  fossil  fungi  described  in  the  sequel. 

We  have  in  our  possession  a  section  of  Sclerotmm  stipi- 
tatuniy  and,  after  carefully  examining  it,  we  can  find  no  im- 
portant difference  distinguishing  it  from  sections  of  our  coal- 
itmgi.  The  irregular  character  of  the  tubes,  their  nodular 
enlargements,  and  the  large  terminal  vesicles  are  all  featureiS 
that  are  found  in  both  the  recent  and  fossil  species.  And, 
moreover,  many  of  the  larger  "threads  "  or  tubes  in  Sclerotium 
stipitatum  can  be  seen  abutting  with  their  ends  against  thei 
dark  peripheral  cuticle,  just  as  tne  tubes  do  in  the  fossil  spe- 
cies, the  bark  or  cuticle  of  which  is  similar  in  definition  and 
thickness,  and  is  also  dark  and  opaque*. 

On  examining  sections  of  these  lenticular  fungi  from  the 
coal-shale,  we  find  that  they  occasionally  appear  to  be  almost, 
if  not  entirely,  homogeneous,  and  that,  when  perfect,  they  al- 

♦  Since  the  above  was  written,  we  have  obtained  from  Newsham  ft 
very  interesting  specimen  of  our  new  fungus,  with  the  surface  in  excellent 

Iveseivation.  We  have  stated  in  the  text  that  traces  of  surface-reticu- 
ation  had  been  observed ;  in  this  new  specimen  the  whole  surface  is 
covered  vnth  a  minute  angular  reticulation,  sharply  defined  by  grooves, 
and  resembling  most  closely  the  cuticular  reticulation  represented  in  the 
%ure8  of  Sclerotium  stipitatum  illustrating  the  paper  of  Messrs.  Berkeley 
and  Currey  already  referred  to  ;  so  that  in  general  form,  in  this  peculiar 
surface-reticulation,  in  the  thickness  and  character  of  the  cuticle,  and  in 
internal  structure  our  fossil  fungi  agree  with  this  peculiar  species  from 
India. 

16* 
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ways  exhibit  a  peripheral  bark  or  cuticle  of  considerable 
thickness,  though  they  vary  in  this  respect,  the  cuticle  being 
sometimes  comparatively  min.  The  colour,  as  before  men- 
tioned, varies  from  a  pretty  clear  carmine  to  a  warm  yellow, 
the  intensity,  of  course,  varying  with  the  thickness  of  the 
section,  and  also,  to  some  extent,  the  tint.  But  the  apparent 
homogeneity  is  not  by  any  means  constant ;  indeed  by  far  the 
greater  number  of  specimens  show  the  peculiar  structure  be- 
fore mentioned,  some  to  only  a  slight  degree,  others  very  ex- 
tensively, the  whole  mass  being  filled  with,  nay,  almost  com- 
posed of,  ramifying  tubes.  The  tubes  vary  considerably  in 
size  in  the  difierent  species  (for  there  are  many  species  of  these 
fungi),  and,  in  fact,  to  some  extent  in  the  .same  species.  In 
some  they  measure  ^^  inch  in  diameter ;  in  others  they  are 
quite  minute,  being  only  t-b-Jot  ^^^h  in  diameter;  in  some 
tney  are  plain ;  in  others,  again,  they  terminate  in  large  bulb- 
like swellings,  and  have  here  and  there  similar  but  smaller 
enlargements,  two  or  three  of  such  being  occasionally  placed 
close  together.  The  tubes  always  appear  to  originate  m  the 
peripheral  cuticle. 

Tne  mode  of  ramification  also  varies :  in  some  species  the 
tubes  are  long,  and  may  be  said  to  branch  rather  freely ;  but 
in  others  they  are  cramped  and  much  contorted;  they  are 
usually  inextricably  involved ;  and  in  a  few  instances  ihey 
radiate  from  centres,  and  are  short,  sinuous,  and  stout.  In  all 
cases  they  terminate  in  rounded  extremities  when  not  in 
bulbs. 

The  branches  are  very  frequently  sharply  defined,  and  ex- 
hibit a  double  marginal  line,  indicating  that  they  have  proper 
walls.  They  are  occasionally  filled  with  the  matrix ;  and  then 
they  are  black  and  perfectly  opaque,  and  have  a  very  striking 
appearance.  The  contained  black  matter  is  continuous  with 
the  external  matrix,  and  from  this  fact  it  may  be  inferred  that 
the  tubes  open  externally;  indeed  their  arrangement  seems 
to  indicate  this ;  however,  they  are  usually  transparent,  and 
reveal  within  their  walls  oval  spore-like  bodies,  which  pervade 
both  the  branches  and  the  bulbous  enlargements.  Similar 
spore-like  bodies  are  frequently  scattered  through  the  sub- 
stance of  the  fungus  amidst  the  ramifications  ;  and  in  a  few 
specimens  in  our  possession  these  spore-like  bodies  are  thickly 
scattered  throughout  the  entire  substance,  no  tubes  or  any 
other  structure  being  perceptible.  In  others,  again,  nothing 
is  observed  in  the  homogeneous  matter  except  circular  vesicles 
resembling  the  bulbous  enlargements  of  the  tubes  ;  in  some 
instances  such  vesicles,  large  and  small,  are  mingled  together, 
and  have  scattered  amidst  them  the  spore-like  bodies.    In  one 
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remarkable  specimen  the  vesicles  seem  to  be  formed  into  a 
.  connected  congeries  towards  the  margin. 

Another  variely  of  these  cnrions  lungi  has  the  outer  bark 
or  cuticle  rather  thick :  and  it  seems  to  be  composed  of  two  or 
three  layers.  Immediaiiely  within  the  innermost  layer  there 
is  a  thin  stratum  of  minute  granules,  which  in  some  specie 
mens  is  much  extended,  and  the  granules  enlarged.  In  the 
former  the  quarter-inch  object-glass  is  requisite  to  resolve 
them ;  in  the  latter  an  inch  glass  shows  them  very  well.  And, 
what  is  rather  peculiar,  at  certain  points  of  the  circumference 
the  bark  or  cuticle  is  folded  inwards,  the  outer  layer  to  a  much 
less  extent  than  the  inner,  thus  leaving  a  wide  space  between 
the  two.  These  inward  foldings,  of  which  there  are  three  or 
four,  bulge  considerably  into  the  substance  of  the  fungus,  and 
are  somewhat  reniform  or  ear-shaped.  The  stratum  of  gra- 
nules follows  the  infoldings  with  the  greatest  regularity. 

There  is  still  another  variety,  which  differs  considerably 
from  all  the  rest.  This  is  without  tubes,  the  whole  substance 
being  composed  of  large  polygonal  cells  having  the  appearance 
of  coarse  cellular  tissue,  with  here  and  there  a  dark,  irregular, 
spherical  body. 

Such  are  the  variations  in  the  structure  of  these  Coal- 
.  measure  fungi :  they  are,  we  have  said,  occasionally  structure- 
less or  nearly  so ;  but  this  is  rarely  the  case.  We  have  six- 
teen specimens  that  appear  either  homogeneous  or  almost  so, 
out  of  126  sections,  all  the  rest  (110)  exhibiting  more  or  less 
structure.  This  fact  militates  strongly  against  the  idea  we  at 
first  entertained,  that  the  tubular  structure  was  a  fmigus  para- 
sitic in  the  bodies  in  which  it  is  found.  Were  such  the  case, 
these  figures  ought  to  be  reversed :  16  bodies  so  affected  might 
be  found  in  126;  but  certainly  we  should  never  expect  to 
find  out  of  that  number  110  affected  and  16  only  free  from  the 
parasite. 

The  apparent  entire  homogeneity  of  some  specimens,  and 
the  apparent  partial  homogeneity  of  others,  can  be  accounted 
for  as  the  result  of  fossilization.  Fossil  wood  and  other  ve- 
getable substances  have  frequently  the  structure  either  wholly 
or  partially  obliterated  by  pressure.  This  is  not  uncommonly 
the  case  with  wood  found  in  the  Newsham  Coal-shale ;  and  it 
can  scarcely  be  doubted  that  such  is  the  case  with  the  fungi  in 
question.  We  presume  that  the  general  substance  of  these 
bodies  is  composed  of  cellular  tissue  (and,  indeed,  in  one  of  the 
varieties  above  mentioned  we  have  seen  that  it  is  chiefly  made 
up  of  cellular  tissue,  and  traces  of  such  a  structure  have  been 
observed  in  one  or  two  other  instances),. and  that  by  pressure 
this  is  almost  universally  obliterated.     The  ramifying  tubes, 
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with  the  spore-like  bodies,  being  of  a  les9  delicate  nature,  or 
in  some  way  less  perishable,  are  sometimes  preserved  through-r 
out  the  mass,  at  other  times  only  partially  preserved ;  occa- 
sionally the  tubes  are  so  strongly  defined,  that  every  charac- 
teristic is  retained ;  again  so  delicate  and  attenuated  are  theyj 
that  their  margins  only  can  be  perceived,  dying  out  until  the 
faintest  traces  of  them  subside  mto  the  surrounding  l^omoger 
neous  substance. 

Those  specimens  that  exhibit  only  cell-like  bodies,  large 
and  small,  may  have  had  likewise  ramifying  tubes,  and  presr 
sure  may  have  obliterated  them;  or  they  may  have  had  a 
continuous  connected  congeries  of  cells  opening  at  the  surface, 
as  the  tubes  would  seem  to  do ;  and  in  one  instance,  at  least, 
extensive  traces  of  such  a  structure  exist.  In  this  case  tliQ 
spores  will  have  been  developed  in  the  cells;  and,  in  fact, 
spore-like  bodies  have  been  observed  in  connexion  with  these 
cells. 

We  have  alreadv  stated  that  the  tubes  originate  in,  and  ap-: 

i)arently  open  at,  the  periphery  of  the  fungus,  and  that  spore-: 
ike  bodies  are  occasionally  round  within  the  tubes  ana  the 
bulbous  enlargements  in  connexion  with  them.  Such  being 
the  case,  it  is  only  necessary  to  suppose  (and,  indeed,  ^om 
what  we  have  seen,  apparently  the  fact  is  such)  that  the  tubes 
are  invaginated  prolongations  of  the  outer  envelope  ot  cuticle, 
in  order  to  brin^  the  organization  of  these  coal  specieei  ii^to  soma 
accordance  with  the  structure  of  the  higher  fungi,  in  which 
the  spores  seem  to  be  always  developed  in  connexioi^  wit|i 
folds,  tubes,  or  processes  of  one  kind  or  other  of  the  enveloping 
memiDrane  ox  cuticle,  or,  more  correctly  speaking,  of  the  by-- 
menium,  which  is  itself  apparently  a  contmuation  of  (be  peri-; 
pheral  investment. 

We  shall  now  conclude  this  very  imperfect  account  of  these 
interesting  Coal-measure  fungi  with  concise  descriptions  of  ^ 
few  of  the  more  characteristic  species,  leaving  thp  rest  (proba- 
bly as  many  more)  for  further  investigation,  which  we  hope 
will  throw  additional  light  on  this  intricate  subject, 

DESCBIPTIONS  OP  SPEOIBS. 

J.  Archagaricon  bulbosum. 

Tubes  of  equal  size,  about  t7)W  ii^^h  in  diameter ;  the  main 
branches  pretty  straight,  long,  somewhat  sinuous,  with  the 
secondary  branches  much  contorted,  involved,  and  crowded  j 
occasionally  papillose,  and  frequently  terminating  in  large 
spherical  vesicles,  and  with  smaller  bulbous  enmrgements, 
sometimes  two  or  three  in  close  succession,  their  diameter 
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being  tliree  or  four  times  that  of  the  branches,  the  tenninal 
yesicles  being  much  larger. 

Several  specimens  of  this  species  have  occurred ;  and  we 
have  two  or  three  of  what  we  consider  to  be  a  variety  of  it, 
with  similar  branches ;  but  neither  have  thejr  bulbous  enlarge- 
ments nor  are  they  papillose.  The  peculiarities  of  this  variety 
are  probably  owing  to  its  state  of  development. 

2,  Archagaricon  ghhuliferum. 

Tubes  various  in  size,  the  larger  about  -^is  ii^ch  in  dia- 
meter, smooth;  both  stems  and  branches  straight  or  very 
little  sinuous,  with  numerous  globular  enlargements  five  or 
six  times  the  diameter  of  the  tubes,  and  with  a  few  extremely 
large  spherical  vesicles,  many  times  larger  than  the  globular 
enlargements,  some  of  them  being  ^  inch  in  diameter. 

This  species  is  distinguished  from  A.  bulbosum  by  the 
straightness,  smoothness,  and  minuteness  of  the  branches,  and 
also  by  the  more  numerous  globular  enlargements,  and  parti- 
cularly by  the  great  size  of  the  terminal  vesicles.  Several 
specimens  have  been  obtained. 

3.  Archagaricon  radiatum. 

Tubes  large,  njeasurlng  j^  inch  in  diameter,  short,  smooth,  a 
little  tortuoiiis,  and  appearmg  as  if  radiating  irom  centres,  but 
not  with  much  regularity ;  their  margins  are  not  always  ex- 
actly parallel,  but  usually  somewhat  irregularly  sinuous. 

This  is  a  very  characteristic  species,  and  cannot  be  con- 
founded with  any  other.  We  have  two  specimens  exactly 
agreeing  in  the  above  characters ;  a  third  has,  in  addition  to 
the  radiating  tubes,  large,  irregular,  rounded  vesicles.  The 
vacation  is  probably  owing  to  a  different  state  of  development. 
The  fungus  is  elongated  and  rather  small. 

4.  Archagaricon  dendriticum. 

Tubes  very  minute,  .^^  inch  in  diameter,  arranged  in  den- 
dritic tufts  in  connexion  with  the  periphery  of  the  organism, 
and  having  interspersed  large  elliptical  vesicles,  which  are 
apparently  terminal.  When  the  branches  are  crowded,  thQ 
tnxt-lik^  arrangement  is  obscured. 

We  have  only  two  specimens  of  this  pretty  species ;  they  are 
irregularly  circular,  and  are  quite  minute,  being  only  ^  inch 
in  diameter.  They  do  not  exactly  agree  in  internal  structure, 
one  of  them  having  the  terminal  elliptical  vesicles  much  more 
numerous  than  the  other,  and  the  organism  crowded  through- 
out with  a  vast  number  of  similar  vesicles. 
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5.  Archagartcon  conglomeratum. 

Tubes  large,  xmeven,  cramped,  and  warty,  Irregularly  en- 
larged and  occasionally  much  constricted,  anastomosing,  and 
studded  with  cells  of  various  sizes,  sometimes  so  numerons 
that  the  tubes  are  much  obscured,  die  whole  mass  appearing 
filled  with  them. 

Several  specimens  have  occurred  of  this  well-marked  spe- 
cies. The  tubes  are  occasionallv  constricted  to  ^^  inch  in 
diameter,  and  are  sometimes  enlarged  to  considerably  moie 
than  twice  that  size.     They  are  of  an  irregular  form. 

EXPLANATION  OF  PLATES  IX.  &  X. 

Plate  IX. 

Fig,  1.  Lenticular  form  of  Archagaricon, 

Fig,  2,  Oval  form. 

Fig,  3.  Irregular  elongated  form. 

Fig,  4.  Pedunculate  form. 

Fif^,  5.  Irregular  form,  with  minutely  reticulated  surfieice. 

jpV^.  6.  A  portion  of  the  surface,  enlarged,  to  show  the  reticulatdons. 

Fg,  7,  Transverse  section  of  lenticular  form. 

Plate  X. 

Fig,  1.  General  view  of  a  few  of  the  tubes,  much  enlarged,  of  Artkagu- 
ricon  bulbantm :  a,  peripheral  envelope  or  cuticle  of  the  fungus; 
b,  one  of  the  large  terminal  vesicles ;  e,  tubular  enlargement 

Fig,  2.  A  portion  of  a  tube  of  the  same  species,  more  highly  magnified, 
with  a  terminal  vesicle,  showing  the  double  marginal  line. 

Fig,  3.  An  enlarged  portion  of  a  tube,  with  bulbous  swelling  and  papillose 
walls. 

Fig,  4.  The  same,  showing  spore-like  bodies  within :  a,  spore-like  bodies. 

Fig,  6.  Terminal  extremities  of  three  tubes  without  enlargements,  show- 
ing double  marginal  Hue. 


XXVI. — Descriptions  of  a  new  Genus  and  two  new  Species  of 
Scyllaridae  aim  a  new  Species  ofJ^thTB,Jrom  North  America. 
By  Sidney  I.  Smith*. 

EviBACUS,  gen.  nov. 

Carapax  very  broad ;  lateral  border  expanded,  incision  at 
the  cervical  suture  closed,  and  the  margin  behind  it  not  in- 
cised. Rostrum  broader  than  long,  very  slightly  bilobed. 
Eyes  situated  midway  between  the  rostrum  and  the  outer 
angle ;  the  orbits  entire,  slightly  removed  from  the  anterior 
margin  and  connected  with  it  only  by  a  suture.  Antenna 
with  the  inner  margins  approximate. 

•  From  Sijliman's  American  Journal,  July  1869. 
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This  genus  is  most  nearly  allied  to  Ibcuma  and  Parrtbacus, 
but  is  very  distinct  from  both  of  them  in  the  entire  lateral 
margin  of  the  carapax,  the  closing  of  the  orbits  in  front^  and 
the  form  of  the  rostrum. 

Evihacue  prtncepSj  sp.  nov. 

Whole  upper  surface  verrucose  and  nearly  naked ;  five  low, 
tuberculose  elevations  on  the  median  line  of  the  carapax,  of 
which  one  is  at  the  base  of  the  rostrum,  two  on  the  gastric 
region,  one  on  the  anterior  part  of  the  caidiac,  and  one  on  the 
posterior  margin ;  similar  elevations  on  the  middle  of  the  se- 
cond  and  third  segments  of  the  abdomen,  and  a  very  slight 
one  on  the  fourth.     Carapax  strongly  convex  transversely; 
the  anterior  margin  nearly  straight,  except  at  the  lateral  angle, 
where   it  is  slightly  curved  forward ;  lateral  margin  strongly 
curved,  with  a  broad  notch  at  the  cervical  suture,  behmd 
which  the  margin  is  very  slightly  obtusely  and  irregularly 
toothed.     Antennas  together  as  broad  as  the  anterior  part  ot 
the     carapax;    the  outer  margins   coarsely   and   irregularly 
serrate   and  their  outline  forming  the   segment  of  a  circle. 
Everywhere  beneath  naked  and  nearly  smooth.      External 
maxillipeds  with  the  outer  margin  of  the  merus  divided  into 
a  ntunber  of  slender  processes.     Legs  so  short  that  when  bent 
forward  in  their  natural  position  they  are  concealed  beneath 
the  expansions  of  the  carapax ;  those  of  the  first  and  second 
pairs  with  the  superior  angle  of  the  merus  raised  into*  an  ob- 
tuse crest ;  dactyli  of  all  the  legs  short  and  stout,  in  the  female 
those  of  the  posterior  pair  closing  against  a  process  from  the 
propodus.     Abdomen  with  the  lateral  projections  of  the  se- 
cond, third,  and  fourth   segments  long   and  rather  acutely 
pointed,  those  of  the  fourth  shorter  and  triangular  at  tip ; 
lamella  of  the  terminal  segment  half  as  long  as  broad.  Whole 
length  of  body  14  in. ;  length  of  carapax,  mcluding  rostrum, 
5'8  ;  breadth  of  carapax  7'9. 

A  single  female  specimen  of  this  remarkable  species,  the 
fiurst  of  the  Scyllaridae  discovered  upon  the  west  coast  of  Ame- 
rica, was  sent  from  La  Paz,  Lower  California,  by  Capt.  Jas. 
Pedersen. 

ArctiL8  amertcanuSy  sp.  nov. 

Carapax  as  broad  as  long,  median  crest  high,  covered  with 
low  squamiform  tubercles,  tridentate,  the  anterior  tooth  small 
and  situated  halfvray  between  the  front  and  the  second  tooth  ; 
lateral  crests  very  high,  anterior  portion  with  two  teeth  above 
the  eye  and  separated  by  a  deep  notch  from  the  posterior  por- 
tion, which  is  covered  to  the  lateral  margin  with  low  squami- 
fonu  tubercles ;  depression  between  the  median  and  lateral 
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crests  broad  and  deep,  smooth  or  slightlj  punctatei  with  a 
median  line  of  four  depressed  tubercles ;  lateral  mar|;in  brokeii 
by  ^  deep  fissure  at  the  cervical  suture,  and  by  a  sUght  on^  a 
little  more  posteriorly.  Antepenultimate  segment  of  the  an- 
tennae as  broad  as  long ;  anterior  angle  not  prominent ;  outer 
margin  arcuate,  bidentate ;  anterior  margin  armed  with  seve- 
ral denticles ;  median  carina  prominent,  but  smooth  and  even  • 
terminal  segment  short,  the  extremity  almost  truncate  and 
rather  deeply  five-lobed,  the  lobes  rounded ;  the  inner  margin 
bidentate.  Exposed  portions  of  the  abdominal  segments 
sculptured  as  if  covered  with  rows  of  scales ;  fourth  segment 
with  a  prominent  median  elevation  above.  Feet  nearly 
naked ;  the  merus  segments  slightly  carinated  above.  Lengm 
1*45  in.  5  length  of  carapax  along  the  median  line  '45,  late- 
ral margin  '50,  breadth  anteriorly  '49.  Male  and  female 
do  not  differ. 

Sev^al  specimens  from  Egmont  Key,  west  coast  of  Florida, 
collected  by  Gol.  E.  Jewett  and  Wifliam  T.  Coons.  It  is 
specially  interesting  as  the  representative  of  a  gei^ua  hitherto 
known  only  from  the  Old  World. 

jEthra  scutatay  sp.  nov. 

Carapax  transversely  and  regularly  elliptical ;  margins 
thin,  shghtly  dentate,  the  denticles  separata!  by  broad  and 
very  shallow  sinuses ;  posterior  margin  nearly  straight  in  the 
middle ;  anterior  margm  straight  and  parallel  to  the  posterior 
margin  for  a  short  space  outside  the  eyes ;  front  prelecting 
horizontally,  its  margin  forming  a  semicircle ;  gastric  region 
elevated,  with  a  broad  median  depression  extending  to  the 
front  5  anterior  lobe  of  branchial  region  large  and  prominent  j 
the  broad  space  between  the  branchial  region  and  the  antero- 
lateral margin  concave;  summits  of  the  elevations  and  a 
space  along  the  posterior  border  tuberculous,  rest  c^  the  upper 
surface  smooth;  inferior  lateral  regions  slightly  convex  "and 
smooth.  Chelipeds  fitting  closely  to  the  carapax  ;  the  angles 
projecting  into  dentate  crests ;  outer  and  inferior  ^hrface  of  the 
nand  coarsely  granulous.  Ambulatory  legs  short,  the  angles 
rojecting  into  thin,  dentate  crests.  Sternum  and  abdomen 
eeply  vermiculated.  Length  of  carapax  1*39  in.,  breadth 
2-23. 

A  single  male  of  this  species,  the  first  of  the  genus  dis? 
covered  m  America,  was  sent  with  the  Embaous  from  La  Pa« 
by  C^pt.  Pedersen,  It  is  at  once  distinguished  from  JE.  scru- 
pomy  Edw.,  by  the  much  broader  and  more  regularly  elliptical 
carapax, 

The  gejiug  ^ihra  should  evidently  be  plaqsd  near  OrypUh 
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poUay  us  has  been  done  by  Stimpson,  The  ffastrio  region  is 
^a^Qw  and  projects  far  forward  as  in  the  Maioids.  liie  ex* 
paosions  on  the  sides  of  the  oiix^pax,  which  give  it  a  Cancroid 
form,  are  thin,  and  contain  none  of  the  internal  organs ;  and 
their  removal  would  give  the  carapax  very  much  the  form  of 
that  of  Oryptopodia, 


XXVII. — On  some  new  Species  of  Oraptolttes, 
By  Heitry  Alleyne  Nicholson,  M.D.,  D.Sc,  M.A.,  F,G.S.* 

[Plate  XI.] 

Having  recently  discovered  a  considerable  number  of  new 
fonns  of  Graptoiites,  I  purpose  in  the  following  communica- 
tion giving  a  shojf;  diagnosis  of  the  more  remarkable  ones 
amongst  them,  reserving  a  more  detailed  description  for  an- 
other occasion.  To  the  twenty-four  species  which  I  formerly 
described  firom  the  Bkiddaw  Slates  (Quart.  Joum.  Geol.  Soc. 
vol.  sqdv.  p.  185)  I  have  now  to  add  seven  new  species ;  and 
I  have  also  detected  Diploffrapsus  bicornisj  Hall,  and  Pkyllo^ 

frapsus  AnnQj  Hall,  thus  raising  the  total  number  of  Grapto- 
tea  from  this  formation  to  thirty-three.  To  the  rich  Grap- 
tolitio  fauna  of  the  mudstones  of  the  Coniston  series  I  have 
three  new  forms  to  add,  making  with  those  I  have  previously 
described  a  total  of  twenty-seven  species  (see  Quart.  Joum. 
Geol,  Soc.  vol.  xxiv.  p.  521).  Finally,  I  have  a  few  new  spe- 
cies from  the  Upper  Llandeilo  rocks  of  Dumfriesshire* 

Triqoi^ograpsus,  gen.  nov,    PI.  XI.  %.  6. 

Oen,  char,  Fron4  simple,  diprionidian,  rapidly  tg-pering 
toT^ards  the  base,  ftnd  having  perfectly  plain  lateral  margins 
without  denticles.  Cell-partitions  alternating  with  one  an- 
other, and  springing  froni  an  undulating  or  zigzag  solid  axis. 
A  common  canal  is  probably  present,  in  which  case  the  axis 
ipust  be  ^xcentric  j  but  the  evidence  on  this  point  is  incomplete, 

I  have  been  compelled  to  found  this  genus  for  the  reception 
of  a  single  remarl^able  form  which  I  nave  recently  found  in 
the  Skiddaw  Slates,  and  which  differs  considerably  in  struc-? 
ture  from  both  Retiolites  and  Diplograpsus.  As  defined  by 
Barrande,  Retiolites  is  distinguished  by  the  triangular  shape 
of  the  frond  on  transverse  section,  by  the  absence  of  a  polid 
axis,  and  by  a  characteristic  punctatipn  of  the  test.  The  only 
form  to  which  these  characters  apply  in  their  entirety  i9  the 

*  OommuQieated  ^y  ike  Autkor^  kaviBg  been  >ead  before  Section  0 
of  the  British  AsaooiaiiQiii  at  Sxate^ 
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familiar  £.  GetnttztantiSy  Barr.:  and  it  seems  safest  at  present 
to  restrict  the  genus  eniirely  to  this  species.  Betiolttes  venosusj 
Hally  and  B.  perhtusy  Mch.,  possess  a  solid  axis^  and  are 
likewise  distinguished  by  an  extraordinary  structure  of  inter- 
lacing reticulated  threaas,  the  exact  nature  of  which  has  yet 
to  be  discovered.  These  will  probably  have  to  be  placed  in  a 
genus  by  themselves.  There  remains  R.  ensiformtSy  Hall, 
which  occurs  in  the  Quebec  group  of  Canada,  and  which  Hall 
himself  hints  should  probably  be  removed  from  MetioUtes. 
This  last  form  agrees  with  the  characters  of  Trigonograpsus 
in  having  a  well-marked  solid  axis  from  which  the  cell-parti- 
tions alternately  take  their  origin,  in  possessing  perfectly  plain 
lateral  marg^ins,  and  in  the  general  shape  of  the  firond ;  and  as 
their  geological  position  is  the  same,  there  can  be  little  hesita- 
tion about  placing  the  two  in  the  same  genus. 

Trigonograpsus  lanceolcUtiSy  Nich.     PI.  XI.  fig.  6. 

JS^ec.  char.  Frond  flattened,  obtusely  pointed  at  the  base, 
and  widening  out  with  great  rapidity,  the  breadth  just  above 
the  base  being  more  than  doubled  in  the  space  of  half  an  inch. 
The  lateral  margins  of  the  frond  are  bounded  by  an  elevated 
line,  and  are  perfectly  plain,  the  cellules  being  in  contact 
throughout  their  entire  length,  so  that  the  cell-mouths  are  all 
in  a  Une.  Along  the  centre  of  the  frond  runs  a  strong,  zigzag, 
solid  axis,  from  the  opposite  angles  of  which  there  arise  in  an 
alternating  manner  strong  cell-partitions,  which  run  nearly  to 
the  margin,  and  form  with  the  axis  as  high  an  angle  as  75^. 
The  test  shows  no  traces  of  a  punctated  or  reticulated  struc- 
ture. 

This  form  is  certainly  in  many  respects  allied  to  Trtgono^ 
grapsus  {RetioUtes)  enstformisy  Hall*  but  it  is  separated  by 
very  well-marked  characters,  of  which  the  more  important  are 
the  nearly  straight  axis  in  the  latter,  and  the  much  greater 
obliquity  of  the  cellules,  which  form  with  the  axis  an  angle  of 
not  more  than  50°.  In  our  species^  on  the  other  hand,  the 
axis  is  strongly  bent  from  side  to  side,  and  the  cellules  form 
with  it  an  angle  of  about  75°. 

Loc,  Upper  beds  of  the  Skiddaw  Slates,  EUergill,  near 
Milbum. 

Dichograpsus  fragiUsy  Nich.     PI.  XI.  figs.  1-3. 

Spec,  char.  Frond  multibrachiate,  consisting  of  several 
(probably  eight)  simple,  monoprionidian  stipes,  arising  from  a 
median  non-celluliferous  funicle.  Centrally  is  placed  a  small 
pointed  radicle,  from  which  proceed  the  two  primary  divisions 
of  the  funicle.    These  subdivide,  at  a  distance  of  about  half  a 
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line  from  the  radicle,  into  two  secondary  branches,  of  which 
one  is  directed  upwards  and  one  downwards.  Of  these  the 
superior  branch  appears  to  give  off  no  tertiiry  offsets^  being 
directly  prolonged  into  the  celluliferous  stipe.  The  inferior 
branch,  on  the  other  hand,  gives  off  two  tertiary  offsets  on  the 
same  side,  the  extremities  of  the  three  divisions  thus  produced 
becoming  celluUferous  upon  one  side.  The  stipes  are  ex- 
tremely slender ;  the  cellules  are  about  twenty  in  the  space  of 
an  inch ;  the  cell-mouths  are  at  right  angles  to  the  back  of 
the  stipe,  and  the  denticles  are  simply  angular,  and  not 
mucronate. 

This  pretty  little  species  is  distinguished  from  all  the  other 
members  of  the  genus  by  its  very  minute  size,  by  its  mode  of 
branching,  and  by  the  exti'cme  tenuity  of  the  divisions  of  the 
funicle  and  of  the  celluliferous  stipes. 

Loc,  Upper  beds  of  the  Skiddaw  Slates,  Thomship  Beck, 
near  Shap. 

Dichograpaua  (?)  annuhttis^  Nich.     PI.  XI.  figs.  4  &  5. 

Spec.  char.  Frond  compound,  branching  and  rebranching. 
Base  unknown.  Branches  coming  off  from  one  another  more 
or  less  nearly  at  right  angles,  often  attaining  a  length  of  from 
four  to  five  inches,  and  preserving  a  uniform  width  of  about  a 
line.  Cellules  from  sevenhr  to  ninety  in  the  space  of  an  inch. 
The  face  of  every  one  of  the  stipes  is  crossed  by  a  number  of 
transverse,  sometimes  slightly  wavy,  ridges,  amounting  to  the 
above  number  in  the  inch ;  but  the  state  of  preservation  of  the 
specimens  is  such  that  it  is  impossible  to  determine  whether 
these  are  the  cell-partitions  or  are  the  mouths  of  the  cellules 
shown  in  a  scalariiorm  view.  In  the  former  case  the  direction 
of  the  cellules  would  be  nearly  transverse  to  that  of  the  stipes. 
The  margins  of  the  stipes,  however,  are  quite  plain  and  ex- 
hibit no  denticles ;  so  that  the  latter  view  woula  appear  to  be 
the  correct  one. 

This  singular  fonn  is  recognizable,  even  in  small  fragments, 
by  the  presence  of  the  above-named  transverse  ridges,  which 
give  the  stipes  somewhat  of  the  aspect  of  a  ringed  worm. 
Whichever  view  be  adopted  of  the  natm-e  of  these  ridges,  they 
unquestionably  mark  the  position  of  the  cellules,  which  are 
thus  seen  to  reach  the  extraordinary  number  of  not  far  from 
100  in  the  space  of  an  inch.  The  central  portion  of  the  frond 
is  not  shown  in  any  of  my  specimens  (the  best  of  which  was 
discovered  by  Mr.  Christopnerson,  of  Keswick) ;  and  it  is 
therefore  impossible  to  fix  finally  the  generic  position  of  the 
species.  Its  mode  of  branching,  however,  corresponds  closely 
with  that  of  Dichoffrapsus ;  and  as  this  genus  has  its  home  in 
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the  Skiddaw  Slates^  the  position  of  our  form  is  most  probably 
here. 

Loc.  Rare  in"  the  Skiddaw  Blates  of  Barrow,  Hear  Braith- 
waite,  and  of  Wath  Brow,  neat  Keswick. 

Diplograpsua  Sopkinsonif  Nichi     PL  XI.  fig*  7. 

Spec,  char.  Frond  diprionidian,  from  half  to  three-qtiarters 
of  an  inch  in  length  exclusive  of  the  distal  prolongation  of  the 
solid  axis,  and  having  a  breadth  of  from  one  to  one  arid  a  half 
line.  Base  ornamented  with  a  minute  triangular  radicle, 
flanked  by  two  long,  curved,  setiform  processes,  matiy  times 
greater  in  length  than  the  central  mucro.  Cellules  about 
twenty-four  in  the  space  of  an  inch,  obtusely  triangular  iii 
shape,  terminating  in  long  drawn-out  tips  or  denticles,  which 
are  obtusely  pointed  and  are  usually  slightly  bent  downwards, 
but  which  do  not  terminate  in  distinct  spines. 

The  specimens  of  this  form  which  had  previously  come 
under  my  notice  were  confounded  by  me  with  D.  mttcronatusj 
Hall,  to  which  they  bore,  in  the  shape  of  the  cellules,  a  con- 
siderable resemblance.  Having  now,  however,  discovered 
more  perfect  specimens,  in  which  the  base  is  exhibited,  1  have 
been  led  to  alter  this  opinion.  2).  Hopldnsoni  is  altogether 
larger  and  broader  than  D.  mucronatm^  the  cellules  are  larger 
and  fewer  to  the  inch,  whilst  the  denticles  are  turned  down- 
wards, and  do  not  terminate  in  spines.  Finally,!?,  mucronatus 
does  not  possess  the  long  basal  spines  which  are  so  charac- 
teristic of  D.  Hopkinsoni.  These  spines  are  sometimes  of 
great  length  (a  quarter  of  an  inch  in  one  specimen),  and  in  all 
their  characters  they  resemble  those  of  ClimdcograpsiLS  anten- 
nartusy  Hall,  which  is  a  characteristic  species  in  the  Skiddaw 
Slates.  I  have  named  this  form  after  Mr.  John  Hopkinson, 
who  has  recently  written  an  excellent  paper  oli  the  subject  of 
Graptolites. 

Loc.  Skiddaw  Slates  of  Outerside,  near  Keswick. 

Diphgrapsua  armatuSj  Nich.     PI.  XI.  fig.  8* 

Spec,  char.  Frond  diprionidian,  varying  in  length  frotti  four 
lines  to  more  than  one  inch,  exclusive  of  the  distal  prolonga- 
tion of  the  axis.  Breadth,  exclusive  of  the  spines,  from  one 
to  one  and  a  half  line.  Base  obtusely  pointed,  with  a  single 
short  radicle.  Cellules  extremely  remote,  not  exceeding  twelvd 
in  the  space  of  an  inch,  and  having  their  apices  furnished  with 
broad,  tapering,  slightly  deflexed  spines,  which  attain  the 
comparativelv  enormous  length  of  from  one  to  two  lines;  so 
that  the  breadth  of  a  full-grown  specimen,  ilicluding  the  spines, 
may  be  as  much  as  five  lines. 
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All  the  specimens  which  I  have  of  this  species  are  derived 
from  the  upper  beds  of  the  Skiddaw  Slates,  and  are  both  poorlj 
preserved  and  a  good  deal  distorted  by  cleavage.  The  great 
remoteness  of  the  cellules,  however,  and  the  extraordinarj 
length  of  their  spiny  appendages  are  characters  which  distin- 
guish this  from  all  other  forms. 

Loc.  Upper  beds  of  the  Skiddaw  Slates,  Thomship  Beck^ 
near  Shap. 

DiphgrapsTAS  Euffhesi,  Nich.     PI.  XI.  figs.  9  &  10. 

Spec.  char.  Frond  diprionidian,  about  one  quarter  of  an  inch 
in  length,  and  one-sixteenth  of  an  inch  in  width  in  the  fully 
developed  portion.  Base  obtusely  pointed,  apparently  without 
any  proximal  extension  of  the  solid  axis.  Frond  forming  a 
cylindrical  tube,  which  is  divided  into  two  vertical  compart- 
ments by  a  longitudinal  septum.  This  septum,  in  all  the 
Di^lograpsi  with  which  I  am  acquainted,  is  perfectly  straight 
or  is  very  slightly  undulated ;  and  its  lateral  margins  appear 
on  the  exterior  of  the  test  as  very  slightly  wavy  or  straight 
lines  between  the  rows  of  cellules.  In  the  present  species, 
however,  the  septum  must  be  strongly  and  sharply  bent  first 
to  one  side  ana  then  to  the  other,  since  the  impressed  line  on 
the  exterior  (which  may  conveniently  be  called  the  "  suture") 
is  regularly  and  strongly  bent  from  side  to  side  so  as  to  be 
almost  zigzag.  The  common  canal  is  excessively  narrow. 
The  base  of  each  cellule  is  applied  to  a  concavity  of  the  undu- 
lating septum,  so  that  a  regular  alternation  is  maintained  on 
the  two  sides  of  the  frond.  The  cellules  are  about  thirty  in 
the  space  of  an  inch,  overlapping  one  another  not  at  all  or  for 
an  extremely  short  (fistance,  curved,  nearly  vertical  (or  parallel 
to  the  axis  of  the  frond),  their  outer  margins  strongly  convex; 
the  cell-mouths  horizontal  (or  at  right  angles  to  the  axis  of  the 
frond).     The  test  is  perfectly  smooth. 

This  extraordinarv  species  reminds  us  of  X>.  tof?iamcw«,NIch., 
in  the  characters  of  the  curved,  cup-shaped,  vertical  cellules, 
with  their  horizontal  cell-mouths  and  extremely  narrow  com- 
mon canal.  It  is  easily  distinguished,  however,  by  the  undu- 
lated (not  straight)  suture,  and  by  the  constant  absence  of  the 
beautiful  transverse  strise  which  are  so  characteristic  of  all 
examples  of  D,  tamariscus  which  are  preserved  in  relief.  I 
have  named  the  species  after  my  friend  Mr.  Hughes,  of  the 
Geological  Survey. 

Loc.  Graptolitic  mudstones  of  the  Coniston  series,  Skelgill 
Beck,  near  Ambleside.    (Beautifully  preserved  in  relief.) 

Diplograpsus  sinuatuSy  Nich.     PI.  XI.  fig.  11. 
Spec.  char.  Frond  diprionidian,  from  four  to  five  lines  in 
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length,  and  one  line  in  breadth  in  the  fully  developed  poi-tion. 
Base  pointed,  and  famished  with  a  long  straight  radicle. 
Cellules  from  thirty-six  to  forty-five  in  the  space  of  an  inch, 
forming  an  angle  of  about  40°  with  the  axis,  and  overlapping 
one  another  for  more  than  two-thirds  of  their  entire  length. 
In  shape  the  cellules  are  somewhat  curved,  wide  at  the  base, 
contracted  in  the  middle  of  their  length,  and  expanding  into 
rounded  knobs  towards  the  cell-mouths. 

This  species  is  only  known  to  me  by  some  two  or  three 
specimens,  in  a  state  of  high  relief,  from  the  mudstones  of  the 
Coniston  series.  The  characteristic  of  the  species  is  the  pecu- 
liar sinuous  outline  of  the  cellules,  produced  by  the  undulating 
cell-partitions. 

Loc,  Graptolitic  mudstones  of  the  Coniston  series,  Skelgill 
Beck,  near  Ambleside. 

Diphgrapsus  bimucronatusy  Nich.    PI.  XI.  figs.  12  &  12'. 

Spec,  char.  Frond  diprionidian,  from  one  to  two  inches  in 
length,  and  attaining  in  the  fully-grown  portion  of  large  spe- 
cimens  a  width  of  over  two  lines,  exclusive  of  the  spines  from 
the  cell-mouths.  Base  obtusely  pointed.  Cellules  from  twenty- 
eight  to  thirty  in  the  space  of  an  inch,  broad  at  the  base  and 
gradually  tapering  towards  the  cell-mouths,  so  as  to  form  long 
extended  denticles,  the  upper  margins  of  which  are  nearly 
straight  and  are  at  right  angles  to  the  axis,  whilst  the  inferior 
margins  are  curved  and  form  an  angle  of  about  45°  with  the 
axis.  The  extremity  of  each  denticle  is  furnished  with  tioo 
long  flexible  spines,  which  are  usually  bent  downwards,  and 
sometimes  attain  the  extraordinary  length  of  more  than  one 
line  and  a  half;  so  that  the  breadth  of  the  entire  frond,  in- 
cluding the  spines,  may  be  as  much  as  a  quarter  of  an  inch. 
The  spines  increase  regularly  in  length  as  the  distal  extremity 
of  the  frond  is  approached. 

In  the  general  shape  of  the  cellules,  D,  bimiicronatus  closely 
resembles  2).  mucronatusy  Hall,  from  which  it  is  distinguished 
by  the  much  greater  size  of  the  frond  and  by  the  possession  of 
two  spines  proceeding  from  the  extremity  of  each  denticle,  the 
latter  species  possessing  but  one  spine,  and  that  a  smaller  one, 
to  each  cellule.  From  D.  quadrimucronatus^  Hall,  in  which 
each  cellule  has  two  spines,  our  species  is  readily  separated  by 
the  characters  of  the  cellules. 

Loc.  Not  uncommon  in  a  single  bed  of  anthracitic  shale, 
Glenkiln  Bum,  Dumfriesshire. 

Diplograpsus  insectiformis^  Nich.     PI.  XI.  fig.  13. 
Spec.  cTiar.  Frond  diprionidian,  not  exceeding  two  tind  a  half 
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to  three  lines  in  length,  averaging  two  lines,  elongate-ovate  in 
shape,  tapering  towards  both  extremities,  the  width  in  the 
middle  being  nearljr  one  line,  exclusive  of  the  spines.  Base 
obtusely  pointed,  with  a  minute,  sometimes  double,  radicle. 
Axis  apparentlv  not  prolonged  beyond  the  distal  extremity  of 
the  frond.  Cellules  forty-two  in  the  space  of  an  inch,  over- 
lapping one  another  for  about  half  their  entire  length,  their 
lower  margins  straight,  inclined  to  the  axis  at  an  angle  of  not 
more  than  about  25^,  and  having  the  cell-mouths  nearly  rect* 
angular  to  the  axis  of  the  frond.  Denticles  pointed  and  fur- 
nished with  rigid  straight  spines,  which  are  usually  directed 
slightly  upwaras. 

^  Out  of  about  thirty  individuals  of  this  ^garious  little  spe* 
cies,  all  upon  the  same  piece  of  shale,  no  important  departures 
from  the  above  characters  are  observable.  The  small  size  and 
ovate  shape  of  the  frond,  the  low  angle  which  the  cellules 
form  with  the  axis,  the  acutely  pointed  denticles,  and  the  pre- 
sence of  straight  spines  at  the  cell-mouths  sufficiently  distin- 
guish the  species. 
Loc.  Upper  Llandeilo  rocks  of  Dobb's  Linn,  near  Moffat. 

Diplograjpaua  veeiculoaua^  Nich.     PI.  XI.  figs.  14  &  15. 

8;^.  char.  Frond  diprionidian,  the  celluliferous  portion  at- 
tainmg,  in  fully  grown  specimens,  a  length  of  from  one  to  two 
inches,  and  a  breadth  of  from  one-eighth  to  one-sixth  of  an 
inch.  The  celluliferous  margins  of  the  frond  are  almost  pa- 
rallel till  close  upon  the  base,  when  they  converge  to  form  a 
short  obtusely  pointed  basal  process,  resembling  that  of  D. 
palmeusj  Barr.  In  the  centre  of  the  frond,  in  place  of  the 
ordinary  solid  axis  of  the  Diph^rapsi,  is  a  tubular  bodj,  bor- 
dered laterally  by  filiform  margins.  Whether  a  true  solid  axis, 
in  the  form  of  a  cylindrical  filament,  is  also  present,  cannot  be 
determined.  The  axial  tube  is  narrow  proximally,  but  widens 
out  distally  till  a  width  of  nearly  one  line  may  be  reached,  and 
on  passing  finallv  beyond  the  celluliferous  portion  of  the  frond 
it  is  directly  prolonged  into  a  long,  fusiform,  ovate  or  cylin- 
drical, vesicular  dilatation,  which  is  bordered  by  strong  fili- 
form margins.  This  terminal  vesicle,  at  first  narrow,  attains 
a  width  of  from  one-tenth  to  one-fifth  of  an  inch,  and  then 
contracts  to  an  acuminate  apex.  The  cellules  are  in  contact 
throughout  their  entire  length,  from  twenty-five  to  thirty  in 
the  space  of  an  inch,  inclined  to  the  axial  tube  at  an  extremely 
low  angle  (about  25°).  The  cell-mouths  are  nearly  parallel 
to  the  median  line  of  the  frond,  and  are  gently  rounded  and 
convex,  not  forming  distinct  denticles;  so  that  the  celluliferous 
margin  of  the  frond  appears  simply  as  an  undulating  line« 
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The  external  portions  of  the  test  appear  to  have  bemi  the 
strongest  portions  of  the  polyparj^  and  are  always  more, 
strongl J  defined  than  the  inner. 

The  name  which  I  have  adopted  for  this  extraordinary  spe^ 
cies  appears  to  be  somewhat  nnfortonate,  since  it  seems  to 
have  given  rise  to  the  opinion  that  the  presence  of  a  terminal 
vesicle  is  the  most  important  or  the  sole  distinguishing  di^ 
racter  of  the  species.  This  distal  vesicle  is  sometimes  seen^to 
a  limited  extent,  in  D.  pristisj  His.,  and  in  D,  palmeusj  Barr. ; 
and  in  this  respect  our  species  is  only  remarkable  in  aiway$ 
having  the  vesicle,  and  in  its  very  large  size,  J).  vestcuhsuSf 
however,  is  totally  and  entirely  distinct  from. any  other -D^fo* 
grapsus  known  to  me,  and  its  characters  are  recognizable  even 
in  very  small  fragments.  It  is  completely  s^arated  from  all 
other  forms  by  the  following  characters ; — 1,  the  parallelism 
of  the  celluliferous  margins  of  the  firond ;  2,  the  obtusely 
pointed,  triangular  basal  process;  3,  the  contiguity  of  the 
cellules  throughout  their  entire  length ;  4,  the  absence  of  dis* 
tinct  denticles ;  5,  the  exceedingly  small  angle  which  the  cel- 
lules form  with  the  central  line  of  the  firond ;  6,  the  possession 
of  a  median  axial  tube  of  considerable  width,  in  the  place  of, 
or  in  addition  to,  a  true  solid  axis :  7,  the  possession  of  a  ter- 
minal dilatation  or  vesicle,  formed  by  an  expansion  of  the 
axial  tube. 

This  combination  of  characters  cannot  be  predicated  of  any 
other  known  form,  and  is  sufficient  to  place  tne  validity  of  the 
species  beyond  reasonable  doubt. 

Loc.  Upper  Llandeilo  rocks  of  Dobb's  liim  and  Freachland 
Bum,  near  Moffat.  Bare  in  the  mudstones  of  the  Coniston 
series,  Skelgill  Beck,  near  Ambleside. 

Clima/cograpms  mnotcttitSy  Nich.     PI,  XL  figs.  16  &  17. 

Spec,  char.  Frond  diprionidian,  from  three  to  five  lines  in 
length,  and  little  more  than  half  a  line  in  width  in  its  fiillj 
developed  portion.  Base  pointed,  with  a  minute  radicle.  Axis 
prolonged  beyond  the  distal  extremity  of  the  firond.  Cell- 
apertures  forming  rounded  notches,  sunk  below  the  general 
margins  of  the  frond,  and  from  twenty-eight  to  thirty-five  in 
the  space  of  an  inch.  The  projecting  portions  of  tne  firond 
between  the  notches  formed  by  the  ceU-mouths  are  somewhat 
q^uadrangular,  with  the  angles  rounded  off;  and  firom  the  infe- 
nor  angle  of  each  arises  a  short  stout  spine,  which  is  directed 
horizontally  over  the  mouth  of  the  cellule  below. 

This  species  agrees  with  Climacograpstis  typicalisy  Hall,  in 
the  possession  of  spines ;  but  it  is  altogether  a  much  smaller 
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tod  narrower  form,  and  differs  still  fiirtiher  in  the  characters  of 
the  cellules. 
Loe.  Upper  Llandeilo  rocks  of  Dobb's  Linn,  near  Moffat 

Climacoffrapsus  tuhercvlcUuSy  Nich.     Fl.  XI.  fig.  18. 

Spec,  char.  Frond  diprionidian.  from  half  to  over  three- 
quarters  of  an  inch  in  length,  and  of  a  breadth  of  about  one 
}ine  in  the  fully  deyeloped  portion.  The  base  is  pointed,  and 
is  provided  with  three  strong  tapering  spines  or  mucronat; 
processes,  of  which  the  central  one  is  the  smallest  and  consti* 
Jutes  the  true  radicle,  whilst  the  two  lateral  ones  are  nearly 
rectangular  to  the  axis,  and  are  slightly  curved  towards  their 
extremities.  The  cellules  are  about  thir^  in  the  space  of  an 
inch,  excavated  in  the  substance  of  the  n'ond,  and  appearing 
in  a  scalariform  specimen  as  linear  or  elliptical  apertures  ex-* 
tending  across  the  stipe.  Between  the  rows  of  cellules  on  the 
two  lateral  surfaces  of  the  frond,  the  test  is  fmnished  with  a 
linear  series  of  tubercles  or  outward  processes  of  the  periderm, 
which  are  sometimes  square,  sometimes  more  or  less  triangular 
in  shape.  One  of  these  processes  arises  from,  or  in  the  imme* 
diate  vicinity  of,  the  lateral  angle  of  each  cell-aperture. 

This  form  is  allied  to  G.  bicarnisj  Hall,  but  is  clearly  sepa- 
rated by  the  lateral  tubercles,  as  well  as  by  the  nearly  hori- 
zontal position  of  the  two  lateral  spines  at  the  base. 

Loc.  Bare  in  the  Upper  Llandeilo  rocks  of  Dobb's  Linn^ 
near  Moffat. 

Oraptolites  argenteusj  Nich.     PL  XI.  fig.  19. 

Bpec,  char.  Stipe  simple,  monoprionidian,  commencing 
proximally  in  a  delicate  curved  base,  and  then  proceeding  in 
a  nearly  straight  line.  Base  extremely  slender,  the  cellules 
having  here  very  much  the  character  of  those  of  O,  NilsMoni^ 
except  that  their  apices  are  reflexed.  They  are  long,  narrow, 
and  triangular,  about  eighteen  in  the  space  of  an  mch,  the 
entire  length  of  this  portion  of  the  stipe  being  about  four-tenths 
of  an  inch.  From  tnis  point  the  stipe  graduallv  widens,  until 
a  breadth  of  as  much  as  one  line  may  be  reached ;  but  this  does 
not  appear  to  be  exceeded.  The  cellules  in  the  adult  portion 
of  the  stipe  are  very  closely  set  (from  forty  to  forty-five  in  the 
space  of  an  inch),  long,  narrow,  overlapping  one  another  for 
more  than  two-thirds  of  their  entire  length,  and  having  their 
apices  reflexed.  The  basal  portion  of  the  cellules  is  a  little 
wider  than  the  mouth  ;  and  the  len^h  of  a  full-grown  cellule 
is  about  a  line,  the  width  not  exceeding  one-fortieth  of  an  inch* 
In  the  distal  portion  of  the  stipe  the  apices  of  the  cellules  are 

17* 
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not  turned  down  at  all.     The  conunon  canal  is  extremely 
narrow ;  and  the  cellules  form  with  it  an  angle  of  about  35^ 

.This  beautiful  species  presents  a  superficial  resemblance  to 
Q,  priodon^  Bronn.  It  is  distinguished,  however,  by  the  slen- 
der, linear,  sharply  curved  base,  the  cellules  of  which  resemble 
those  of  G.  Nihsonij  by  the  much  greater  number  of  cellules  to 
the  inch  (those  of  O.priodon  not  exceeding  twenty-five,  whilst 
those  of  G.  argenteus  are  from  forty  to  forty-five),  by  the  great 
comparative  length  and  nearly  uniform  width  of  the  cellules, 
and  by  the  great  rapidity  with  which  the  stipe  attains  its  full 
dimensions.  Further,  it  is  only  in  the  lower  portion  of  the 
adult  part  of  the  stipe  that  the  cellules  resemble  those  of  G. 
priodon^  since  it  is  only  here  that  they  are  reflexed  at  their 
extremities. 

Loc.  Abundant,  and  beautifully  preserved  in  relief^  in  a 
single  thin  band  in  the  mudstones  of  the  Coniston  series^ 
Skelgill  Beck,  near  Ambleside. 

Didymograpsus  afftntSj  Nich.     PI.  XL  fig.  20. 

Spec,  char.  Frond  consisting  of  two  extremely  slender 
stipes,  each  from  half  to  three-quarters  of  an  inch  in  length, 
diverging  from  an  initial  point,  which  is  provided  with  a  long 
and  pointed  radicle  of  about  one  line  in  length.  The  stipes 
are  very  narrow,  having  a  uniform  width  of  from  one-fifdeth 
to  one-fortieth  of  an  inch.  The  cellules  are  on  the  opposite 
iside  of  the  frond  to  the  radicle;  and  the  "  angle  of  divergence"* 
varies  from  90°  to  150°,  the  stipes  being  straight  or  gently 

*  In  the  specific  detennination  of  any  Didymoffrapgus,  one  of  the  most 
important  pomts  in  the  diagnosis  is  found  in  the  ^'an^le*  of  diyergence" 
of  the  two  stipes  which  compose  the  frond.  It  is  obvious^  however,  that 
the  two  stipes^  diverging  from  a  single  point,  form  two  angles ;  and  it  is 
equally  obyious  that  this  character  is  absolutely  valueless  imless  the  same 
angle  be  always  chosen  for  purposes  of  comparison.  The  ordinaiy  prac- 
tice, in  the  case  of  the  Didymograpsi,  has  been  to  take  the  smallest  angle^ 
and  to  call  that  the  *'  angle  of  divergence,"  or,  in  cases  where  the  two 
angles  were  equal,  to  take  the  angle  formed  by  the  two  stipes  on  the  side 
on  which  the  cellules  were  placed.  Now,  in  neither  of  these  cases  is  it 
really  the  same  angle  which  is  compared  in  different  species ;  or,  at  any 
rate,  it  is  not  necessarily  or  invariably  the  same.  The  proper  method  oi 
comparison  is  to  take  the  angle  formed  by  the  stipes  on  the  cpposiie  side 
of  the  frond  to  the  radicle,  and  to  consider  that  as  the  "angle  of  diver- 
gence.'' In  this  way  a  constant  standard  of  comparison  is  obtained,  since 
the  radicle  always  marks  the  organic  base  of  the  frond.  A  neglect  of  this 
obvious  point  has  led  to  extraordinary  confusion  amongst  the  British 
members  of  this  genus,  as  I  shall  point  out  upon  some  future  occasion* 
The  angle  formed  by  the  stipes  upon  the  same  side  as  the  radicle  may  con- 
veniently be  caUed  the  "raaicular  angle;"  and  the  cellules,  in  different 
sections  of  the  Didymograpsi,  are  found  to  occupy  the  sides  of  the  angle 
Tof  divergence  or  of  the  radicular  angle. 
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curved*  The  cellules  are  about  eighteen  in  the  space  of  an 
inch,  and  are  indistinguishable  in  all  their  characters  from 
those  of  G,  Ntlssoniy  Barr.  They  are  long,  narrow,  and  so 
arranged  that  they  do  not  overlap  one  another  at  all ;  the  outer 
cell-walls  being  inclined  to  the  axis  at  an  angle  of  not  more 
than  15°  to  20°,  and  being  three  to  four  times  as  long  as  the 
cell-mouths,  the  latter  forming  short  transverse  apertures  at 
right  angles  to  the  axis. 

This  pretty  little  species  is  readily  separated  from  all  allied 
forms  (such  as  D.  nitidua^  Hall,  and  D.  aerraiultia,  Hall)  by 
the  remote  free  cellules,  which  do  not  overlap  one  another,  by 
the  general  shape  of  the  frond,  and  by  the  small  length  and 
great  tenuity  of  the  stipes. 

Loc.  Lower  beds  of  the  Skiddaw  Slates,  BarfF,  near  Kes- 
wick. Upper  beds  of  the  Skiddaw  Slates,  EUergill,  near  Mil- 
bum;  ana  Eggbeck,  near  Pooley. 

Bidymograpsita  fasciculatusy  Nich.     PI.  XI.  figs.  21  &  22, 

Spec.  char.  Frond  consisting  of  two  simple  stipes  arising 
from  a  short  obtuse  radicle.  The  stipes  are  at  first  directed 
horizontally  outwards,  but  are  immediately  bent  downwards 
towards  flie  radicle,  again  curving  horizontally  outwards. 
The  cellules  occupy  the  concave  face  of  each  stipe,  forming 
thus  the  angle  of  divergence ;  but,  owing  to  the  curvature  of 
the  stipes,  the  amount  of  this  angle  can  hardly  be  stated. 
Each  stipe  is  extremely  narrow  at  first,  but  gradually  widens 
out  till  a  breadth  of  nearly  one  twenty-fourth  of  an  inch  may 
be  reached.  The  common  canal  is  very  narrow,  but  is  wider 
than  the  cellules.  The  cellules  are  excessively  long  and  nar^ 
row,  curved,  following  the  curvature  of  the  stipe,  the  cell- 
mouths  being  at  right  angles  to  the  axis  of  the  cellules.  The 
cell-mouths  are  not  more  than  about  twenty-four  in  the  space  of 
an  inch  in  the  adult  portion  of  the  stipe,  and  the  cellules  overlap 
one  another  for  fully  two-thirds  of  their  entire  length.  An  indi- 
vidual cellule,  when  fully  grown,  may  have  the  extraordinary 
length  of  more  than  two  lines,  with  a  uniform  breadth  of  not 
more  than  one-hUndredth  of  an  inch.  Owing  to  the  great 
length  and  narrowness  of  the  cellules,  and  owing  to  their 
inclination  being  so  small  that  they  are  nearly  parallel  to  the 
back  of  the  stipe,  the  cellules  in  the  distal  portion  of  the  stipe 
appear  to  form  a  bundle  of  long  narrow  tubes.  In  consequence 
of  this,  a  line  drawn  at  right  angles  to  the  distal  portion  of  the 
stipe  would  exhibit  a  section  of  three,  or  even  four,  cellules. 

This  species  cannot  be  confounded  with  any  other,  being 
distinguisned  by  the  curiously  curved  stipes  with  the  cellules 
on  their  concave  aspect,  the  latter  being  nearly  parallel  to  the 
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back  of  the  stipe^  and  attaining  an  extraordinary  length  a» 
compared  with  their  breadth. 

ioc.  Rare  in  the  upper  beds  of  the  Skiddaw  Slates^  Eller- 
gill,  near  Milbum,  Thomahip  Beck^  near  Shap^  and  Eggbeck, 
near  Pooley. 

EXPLANATION  OF  PLATE  XI* 

Fig,  1.  Spedmen  of  Dichograpsus  frag%li$j  n.  sp.,  nat.  size. 

Fia,  2.  Tne  same,  enlarged. 

Fig,  3.  Portion  of  the  same,  enlarged  still  farther,  to  show  the  celinlefl. 

Fig,  4.  Portion  o£  Bichograpna  anrndatusy  n.  sp.,  showing  the  transTene 

ridges. 
Fig,  5.  Portion  of  the  same,  enlarged. 
Fig.  6.  Tiigonograptus  lanceolatuBf  n.  sp.,  enlargfed. 
Fig,  7.  Diphgrap9M  HopkiiMom,  n.  sp.,  enlarged. 
Fig,  8.  Dtplograptm  artna^  n.  sp.,  enlarged. 
Fig,  9.  Portion  of  Diplograpgus  Mughen,  n.  sp.,  greatly  enlarged,  to  show 

the  cellules. 
F^,  10.  Difiograpam  Sughesi,  enlarged. 
I\g,  11.  D^plograptus  nnuatus,  n.  sp.,  enlarged. 
Fig,  12.  Dipiograpsug  bimucronatiM,  n.  sp.,  enkuved. 
Fig,  12'.  Fragment  of  another  specimen  of  D.  bifnucr<matits,  enlarged,  to 

show  the  cellules. 
Fig,  18.  Diplograpms  insectiformisj  n.  sp.,  enlarged. 
Fig,  14.  Upper  portion  of  Dtplograpnu  veiieuhnu,  n.  sp.,  slightly  6i]jkai|;edt 

(The  serration  of  the  margin  in  this  figure  is  too  pronottnced.^  ] 
Fig,  15.  Portion  of  D,  vesictdosus,  enlarged,  showing  the  cellules,  axial 

tube,  and  base. 
Fia,  16.  CUmacograpms  innotatus,  n.  sp.,  enlarged. 
Fig,  17.  Portion  of  C,  irmoi<UH»,  greatly  enlarged,  to  show  the  eellulet. 
Fu^,  18i  CUmacograpsus  tubercuUKtus,  n.  sp.,  emaiged. 
Fig,  19.  Grapiolitei  argenteus.  n.  sp.,  enlarged. 
Fi^,  20.  Didymograpsus  oMms,  n.  sp.,  enlarged. 
Fia,  21.  Didyinograpms  fascicfdatusy  n.  sp.,  enlarged. 
Ihg,  22.  Portion  of  2>.  fameulaitts,  still  further  enlarged,  to  show  the 

cellules. 


XXVIII. — Descriptions  ofjbur  new  Species  of  Diurnal  Lqndo^ 
ptera  of  the  Genus  Thyca.     By  A.  G.  Butler,  F.L.S*  &c. 

Genus  Thyca,  Wallengren. 

1.  Thyca  IthielcZj  sp.  no  v. 

^ .  Alse  supra  nigrsB :  anticsB  velut  in  T,  Horsfieldii  cinereo  pla^tdS 
et  maculatsB :  posticse  macula  magna  subcostali  suborali  aureo- 
fiava  apud  basin  posita,  maculis  quinque  discalibus,  serie  ftA" 
gttlari  velut  in  T,  Horsfieldii  positis,  maculisque  quinque  cine- 
rascentibus  semiciroularibus  submarginalLbus ;  area  abdominali. 
oinetea,  hand  flavo  maculata:  corpus  nigro-cindreum,  antennis 
nigris. 

Alee  subtus  fere  velut  in  T*  Horsfieldii^  maculis  autem  postioatui^. 
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.  mnlto  minoribns  et  latiiu  Beparatia :  corpus  cineream,  abdomine 

albicante ;  antennis  mgriB,  cinereo-Bquamosifl. 
Ezjp.  alar.  unc.  8,  lin.  8^. 

Hah.  Penang.  <?.  Presented  1860,  by  the  Hon.  East-* 
India  Company. 

cf .  Obtained  1843,  from  Mr.  L.  James.     B.M. 

This  handsome  species  is  larger  than  the  nearly  allied  T, 
Horsfieldity  and  may  be  distinguished  from  it  at  a  glance  by 
the  smaller  spots  on  both  surfaces  of  the  posterior  wings,  and 
the  absence  of  any  yellow  patch  upon  the  abdominal  margin. 

2.  Thycafragalacteaj  sp.  nov. 

c^ .  AlsB  supra  simillimffi  iis  T.  ArgentTiarug,  area  autem  apicali  anti- 
carom  et  marginali  posticarum  angustius  nigrescente. 

Alffisubtus  simillimsB  U9  T,  Argenihonm:  anticsB  autem  nniinnlig  apica- 
libns  albis  magis  regularibus,  margineqiie  magis  regulari  et  angus- 
tiore^  maculam  albam  statim  pone  cellam  haud  exhibente :  posticsB 
area  basali  flava  nmlto  profandiore^  nee  ad  basin  obscurata ;  ma- 
cula coccinea  discocelltdari  a  macuUs  submarginaHbus  late  sepa- 
rata et  aream  apicalem  intus  limitante ;  macidis  submarginalibus 
minus  albo  cinctis :  corpus  album. 

Exp.  a]ar.  unc.  3,  lin.  1. 

Hab,  North  coast  of  Australia.  Presented  1846  and  1853, 
by  the  Earl  of  Derby,  and  collected  by  Mr.  Macgillivray. 
B.M. 

Closely  allied  to  T,  Argenihonaj  but  quite  distinct. 

3.   Thyca  Lticema,  sp.  nor. 

(S .  Alse  supra  simillimae  iis  T.  HenningicB :  anticsB  fascia  obliqua  sub- 
media  multo  angustiore  et  cinerascente,  striolis  subapicalibus  dis- 
tmetioribus :  posticsB  fasciola  cinerea  obsoleta ;  plaga  flava  duplo 
majore :  corpus  nigro-cinereum. 

AlsB  subtus  iis  T.  Henningias  persimiles  fascia  autem  media  anti- 
carum  angustiore,  macuhsque  quinque  subapicalibus  albis ;  fascia 
marginali  posticarum  pauLo  latiore  venisque  angustius  nigro 
marginatis :  corpus  thorace  fusco-cinereo,  abdomine  albo. 

Exp.  alar.  unc.  3,  lin.  3. 

$.  Alse  supra  nigro-fuscsB:  anticse  fere  velut  in  T,  Panthoe  2 
maculatse,  fascia  autem  media  albidiore  et  magis  integra  :  posticsD 

•  plagis  tribus^  maculisque  quatuor  squamosis  a  margine  abdomi-^ 
nail  ad  apicem  serie  decrescente  arcuata  currentibus ;  squamis' 
nomixdlis  in  cella  discoidali  vena  mediana  ab  his  separatis :  corpus 
thorace  nigro;   abdomine   albo,  stria  dorsali  cinerea;    antennis 
nigris. 

Alffi  Bubtus  yelut  in  man  at  pallidiores  et  maculis  sex  anticis 
subapicalibus  albis. 

£zp.  alar<  unc.  8,  lin.  2. 
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Hah.  i  $.  Philippines.  Obtained  1867|  thiough  Mr. 
Higpns.    B.M. 

AUied  to  T.  Henningtaj  and  intermediate  in  character  be- 
tween it  and  21  Pcuitho^, 

4.   Thyca  ochrecptctay  sp.  nor. 

iS .  Alffi  supra  nigro-fuscae:  anticae  fere  velnt  in  T,  Egialeay  albido 
fasciatie  et  cinereo  punctatss :  posticsB  iis  T.  HenningioR  simillmis ; 
plaga  autem  abdominali  breyiore  et  ochraoea:  corpus  uigro- 
cinereum. 

Alaa  subtus  iis  T.  HenningicB  persimiles :  anticae  autem  fascia  alba, 
magis  obliqua,  striolis  quinque  subapicalibus:  posticae  ochraceo- 
flayae,  striola  basali  coccinea  angustiore:  corpus  thorace  nigro, 
abdomine  albido. 

Exp.  alar.  unc.  2,  lin.  9-unc.  3. 

Hob.  (f .  Philippines.  Obtained  1866 ;  collected  by  Herr 
G.  Semper.     B.M. 

g .  Obtained  1867,  through  Mr.  Higgins. 

This  species,  though  very  closely  allied  to  T.  Henmngta^ 
may  be  readily  distinguished  by  its  more  arched  anterior 
wings,  and  the  more  odoraceous  colouring  of  the  yellow  in  the 
posterior  wings,  with  several  other  differences,  it  may  be  re^ 
garded  as  intermediate  between  T.  Henntngia  and  Ti  Egialea. 


XXIX. — The  Myology  of  Cyclothurus  didactylus.  By  JoHK 
Charles  Galton,  M.A.,  JF.L.S.,  Lecturer  on  Comparative 
Anatomy  at  Charing  Cross  Hospital  *« 

[Plate  Vm.] 

Through  the  kindness  of  Prof.  Flower,  F.R.S.,  Conservator 
of  the  Museum  of  the  Royal  College  of  Surgeons,  I  have  been 
enabled  to  examine  the  muscles  of  a  specimen  of  the  Two-toed 
Anteater  {Cyclothurus  didactylus ^  Lesson t)«     The  animal  was 

*  Communicated  ly  the  Author,  having  been  read  at  the  Meeting  of 
the  British  Association  for  the  Advancement  of  Sdencey  at  Exeter, 
August  24, 1869. 

t  See  *  Kevision  of  the  Genera  and  Species  of  Entomophagous  Eden- 
tata,' by  Dr.  J.  E.  Gray,  F.R.S.  (Proc.  Zool.  Soc  April  1866,  p.  386  and 
pL  19. 

No  mention  is  made  of  this  species  of  Anteater  either  in  the  French  edi- 
tion (2  vols.  Paris,  1801)  of  Don  Felix  d'Azara's  Essays  on  the  Natural  His- 
tory of  the  Quadrupeds  of  Paraguay,  or  in  Dr.  Bengger*s '  Naturffeschichte 
der  Saugethiere  von  Paraguay/  Basely  1830.  In  the  first  volume  (the 
only^  one  ever  published),  however,  of  an  English  translation  from  the 
original  Spanish  of  the  former  author,  by  Mr.  W.  Perceval  Hunter,  F.G.S. 
(Edin.l8S8),  we  are  informed  (p.  168)  that  "Buftbn  describes  a  third 
species  of  Anteater  f  and  the  Don  ]>roceeds,  somewhat  scoffingly,  to  ques- 
tion the  correctness  of  the  observations  of  this  unfortunate  butt  of  ni^- 
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a  female^  fairly  developed^  and  measured  from  the  tip  of  the 
snout  to  the  extremity  of  the  tail  15  inches^  and  firom  the  tip 
of  the  latter  to  the  anuB  8}  inches. 

This  is  not  the  first  time  that  the  muscles  of  this  species  of 
Anteater  have  been  the  subject  of  description  either  by  pen  or 
pencil^  seeing  that  Meckel^  at  the  beginning  of  the  present 
centmy,  pubushed  a  paper  on  its  anatomy  m  the '  Archiv  ^ 
which  bear  his  name*,  and  Cuvier  devoted  two  plates  of  his 
splendid  Atlas  to  the  illustration  of  its  myology  f* 

Since,  however,  the  descriptions  of  the  former  author  are 
somewhat  lacking  in  completeness  and  fulness  in  certain  pointS| 
and  since  the  figures  drawn  by  the  latter,  though  from  an 
artistic  point  of  view  faultless,  are,  for  the  stem  needs  of  the 
dissector,  '^  un  faible  secours,''  as  remarked  by  M.  Pouchet.  it 
is  hoped  that  the  following  notes  will  fill  up  any  gaps  which 
may  still  exist  in  the  knowledge  to  which  these  great  anato- 
mists have  so  largely  contributed  j;. 

Fanniculus  camosus.  This  muscle  is  most  developed  in  the 
abdominal  region  and  flanks.  The  ^'portion  ventrale"  of 
Cuvier  is,  on  either  side  of  the  middle  line  of  the  abdomen, 
fused  with  the  aponeurosis  of  the  external  oblique;  while 
dorsally  it  is  contmued  into  fascia  covering  the  the  intercostal 
muscles  and  those  of  the  back. 


nlistSy  and  thuB  condudes,  after  the  fasbion  of  a  counsel  on  a  lodng  side  :-^ 
'<  Finally,  I  leave  it  to  time  to  prove  or  disprove  m^  conjecture.  Time 
has  disproved  his  conjecture ;  and  Buffon,  lor  once  m  a  way,  is  right. 

The  translator,  in  some  ''Additional  Notes"  (p.  169),  quotes  from  the 
'Pemiy  Ojrclopiedia '  (vol.  ii.  pp.  63-66)  a  description  of  the  habito  of  the 
Anteater  in  question,  which  was  taken  from  Von  Sack's  'Narrative  of  a 
Vovaffe  to  Surinam ' — a  work,  as  Mr.  Hunter  truly  observes,  ''rarely  met 

I  extract  from  the  preface  to  Mr.  Hunter's  translation  the  Spanish  titles 
of  Azara's  works^  which  were  published  in  five  octavo  volumes : — 

1.  "Apuntamientos  para  la  Historia  natural  delos  Quadrupedos  del 
Paiaguay  y  lUo  de  la  Plata,  escritos  por  Don  Felix  de  Azara,  en  dos 
tomos,  en  hi  imprenta  de  la  viuda  de  Ibiura,  Madrid." 

2. "  Apuntamientos  ^ara  la  Historia  natural  de  los  paxaros  del  Paraguay 
y  Rio  de  la  Plata,  escritos  por  Don  Felix  de  Azara,  en  tres  tomos.  Ma- 
drid, 1802." 

*  "Anatomie  des  zweizehigen  Ameisenfresser,"  Aichiv  fiir  die  Phy- 
riologie,  V«  Bd.   HaUe  &  Serlin,  1819. 

t  AoAtomie  Gompar^e,  recueil  de  planches  de  myologie  dessin^es  par 
(Georges  Cuvier  ou  ex^cut^es  sous  ses  yeux  par  M.  JLaurillard.  FoL 
Paris,  1865,  pis.  257  &  258. 

I I  should  here  state  that  Prof.  Humphry  had  completed  the  dissection 
of  a  Two-toed  Anteater  before  my  labours  had  begun ;  but.  as  he  intends 
reserving  his  notes  for  the  next  number  of  the  '  •n>urnal  ox  Anatomy  and 
Physiology,'  he  has,  with  great  kindness  and  liberality,  made  no  objection 
to  the  prior  publication  of  observations  which  are,  in  point  of  time,  of  later 
date  than  his  own« 
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The  outermost  fibres  of  the  ventral  portion  pass  oyer  the 
onter  aspect  of  the  thigh,  and  are  lost  in  the  fascia  covering 
the  onter  side  of  the  thign  and  leg  of  either  side,  acting  thus 
as  a  tensor  fascise  femoris  extemns  (Cnvier,  pi.  257.  fig.  1,  «id 
pi.  258).  This  arrangement  keeps  the  thigh  semiflexed  upon 
the  abdomen. 

The  uppermost  fibres,  "portion  lat^rale"  (Cuvier,pl.257.fig.  1^ 
and  pi.  258),  split  near  their  termination  into  two  flat  bnnfies, 
the  innermost  of  which  appears  to  become  blended  with  the 
inferior  snrface  of  those  fibres  of  the  pectoralis  major  which 
take  origin  from  the  costal  cartilages,  while  a  few  fibres  seem 
to  be  prolonged  as  far  as  the  first  or  second  rib.  The  outer- 
most bondle  joins  a  small  slip  given  off  from  that  portion  of 
the  latissimns  dorsi  (namely,  &om  its  innermost  edge)  which 
furnishes  the  dorso-^pitrochlien,  which  slip  is  continued  into 
the  inferior  surface  of  the  terminal  tendon  of  tiie  pectoralis  major. 

The  portion  answering  to  the  platjrsma  myoiaes  is  but  poorljr 
developed. 

There  is  no  trace  of  a  musculus  stemalis. 

The  rectus  abdominis  is  veiywell  developed.  As  laDasypusy 
it  broadens  out  on  reaching  the  thorax,  over  which  it  was  pro- 
longed, terminating  at  ribs  2  to  6,  inclusive,  by  digitations 
corresponding  to  the  point  of  origin  of  the  obliquus  extemus 
from  these  nbs.  The  highest  fibres,  which  are  continuous 
with  the  inner  edge  of  the  muscle,  are  inserted  into  the  second 
rib  by  an  extremely  delicate  tendon,  easily  overlooked.  There 
was  no  complete  sheath  for  the  muscle.  The  superficial  sur- 
face was  covered  by  the  aponeurosis  of  the  internal  oblique  j 
while  the  deep  surface  was,  on  its  outer  half,  invested  with  the 
fibres  of  the  transversalis,  the  inner  half  being  covered  by  the 
aponeurosis  of  the  same  muscle,  which  probably,  along  the 
inner  edge  of  the  rectus,  fused  with  that  otthe  internal  oblique 
muscle.  The  outer  edge  of  the  rectus  was  not  bounded  by  any 
sheath. 

This  muscle,  according  to  Meckel  (Archiv,  p.  40)  has  three 
"  inscriptiones  tendineae  (Sehnenstreifen),  the  middle  one 
being  itne  most  conspicuous.  Its  thoracic  attachment,  accord- 
ing to  the  same  authority,  is  to  the  eight  uppermost  costal 
cartilages.  The  tendinous  bands  were  by  no  means  clearly 
markea  in  the  specimen  which  I  examined. 

There  was  a  well-developed  rectus  thoracicus  lateralis.  It. 
aro£e  from  about  the  seventh  to  the  eleventh  ribs  inclusive, 
pastel  over  the  boundary-line  of  the  insertions  of  the  serratus 
magnus  and  the  thoracic  origin  of  the  obliquus  extemus,  and 
Mras  inserted  into  the  second  rib,  at  about  the  junction  of  the 
costal  with  the  sternal  portion. 
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Siiice  this  muscle  coexists  with  an  upward  prolongation  of 
the  rectus  abdominis^  it  can  scarcely  be  regaraed  as  a  ^'  late- 
ralized  "  sUp  of  the  rectus^  as  suggested  by  rrof.  Macalister*. 
It  is,  moreover,  completely  separated  from  the  rectus  by  a 
muscular  stratum  composed  of  the  thoracic  fibres  of  origin  of 
the  obliquus  e;Ltemus.  Cuvier  figures  the  muscle  yery  clearly 
(pi.  257.  fig.  2),  but  terms  it  '^  scalane,  portion  ext^rieure  oa 
inf^rieure."  In  his  plate  of  the  myology  of  Myrmecophaga 
tamandua  (pi.  262),  it  is  represented  as  passing  over  the  serra- 
tus  magnus.  I  am  inclined  to  regard  this  muscle,  as  evidently 
did  Cuvier,  as  a  downward  detachment  from  the  scalenus. 

Mr*  Wood  describes  a  similar  muscle  as  occurring  in  man^ 
imder  the  name  of  "  supracostal "  (Proc.  Roy.  Soc.  June  1866. 
p.  8,  and  May  1867,  p.  523).  A  like  muscle,  too,  is  recordea 
and  figured  as  a  human  abnormality  in  Yirchow's  ^  Archiv,' 
Nov.  1867  (Taf.  6.  fig.  1). 

.  The  rhomboidei  ar.e  fused  toother  into  one  muscle.  They 
arise  from  the  upper  third  of  tne  dorsal  vertebral  re^on,  and 
are  inserted  along  the  whole  of  the  su{)erior  (or  posterior)  costa 
of  the  scapula ;  covered  by  the  trapezius.  I  did  not  find  any 
ocdpito-scapular  slip. 

The  trapezius  arose  from  the  occiput,  from  the  spines  of  the 
cervical  vertebrae,  and  from  the  vertebral  spines  in  the  uppex 
third  of  the  dorsal  region.  It  was  inserted  alon^  the  posterior 
(superior)  edge  of  the  spine  of  the  scapula,  and  into  the  distal 
fourth  of  the  clavicle.  Meckel  notices  (Archiv,  p.  38)  the 
clavicular  insertion. 

The  acromio-basilar  was  not  present. 

The  serratus  magnus  was  well  developed.  It  seemed  to  be 
made  up  of  three  factors : — . 

1.  The  highest,  evidently  corresponding  to  the  levator  sca- 
pulfiB.  arose  from  the  two  or  three  lower  cervical  vertebrae,  and 
was  mserted  into  the  superior  angle  of  the  scapula  and,  for. 
adme  little  distance,  along  the  superior  costa  of  the  bone,  being 
overlapped  by  the  highest  fibres  of  origin  of  the  rhomboideusi 

2.  The  smallest  factor,  inserted  into  the  inner  face  of  the 
scapula,  internal  to  the  division  just  described,  arose  from  the 
first  rib>  just  external  to  the  insertion  of  the  scalenus  anticus. 
With  the  outermost  fibres  of  which  muscle  it  appears  to  be  in 
intimate  connexion* 

3.  The  lowest,  corresponding  to  the  serratus  magnus  of 
anthropotomy,  arose  from  the  second  to  the  seventh  ribs j  in- 
clusive, external  to  the  rectus  abdominis,  being  overlapped  at 
its  origin  by  the  outer  border  of  this  muscle.   A  few  fibres,  too, 

*  '^  On  the  Myology  of  Srad^na  tridactylm;'  Aim.  &  Mag.  Nat.  Histt 
July  1869,  p.  65.  .  .: 
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arose  from  the  first  rib,  in  a  space  indaded  between  tbe  inser- 
tion of  the  scalenus  and  the  rectos  lateralis.  The  insertion 
was  at  the  inferior  angle  of  the  scapnla  and  part  of  the  axiUaiy 
costa  of  this  bone* 

There  was  no  trace  of  an  omohyoid  on  either  side.  This 
mnscle  seems  to  be  absent  in  all  the  Edentata.  Prof.  Hyrtl 
describes  it  as  wanting  in  Chlamydophorus^. 

The  levator  clayicolse  was  absent. 

The  stemo-cleido-mastoid  arose  from  the  mastoidal  and 
adjacent  portion  of  the  occipital  region  of  the  skull,  the  sternal 
factor  bemg  most  anterior.  The  cleido-mastoid  portion  had  a 
broad  fleshy  insertion  into  the  middle  third  of  the  claviclei 
the  outermost  fibres  bein^in  a  line  with  the  innermost  fibres 
of  origin  of  the  deltoid*  The  stemo-mastoid  had  a  tendinous 
insertion  at  the  junction  of  the  clavicle  with  the  sternum  (into 
the  ^^  omo-stemal "  element  of  Parker),  but  had  no  prolonga- 
tion over  the  pectoralis  major,  being,  in  fact,  completely  co- 
vered by  the  upper  edge  of  the  muscle. 

The  subclavius  is  absent,  as  it  is  in  M.ivbaia  and  toman* 
dua.  This  muscle,  according  to  Prof.  Hyrtl,  is  "  egregie  evo- 
lutus  "  in  the  Chlamydophore. 

The  deltoid  was  very  well  developed,  and  appeared  to  be 
made  up  of  three  factors : — 

'  1.  Clavicular,  the  largest,  arose  from  the  scapular  half  of 
the  inferior  edge  of  the  clavicle  and  from  the  acromion,  and 
was  inserted  into  the  upper  part  of  the  deltoid  tuberosity  above 
the  origin  of  the  brachialis  anticus. 

2.  Acromial,  arose  from  the  upper  half  of  the  spine  of  the 
scapula,  and  was  inserted  into  tne  humerus  just  posterior  to 
the  origin  of  the  supinator  longus. 

3.  ^inous,  took  origin  from  the  middle  third  of  the  spine 
of  the  scapula,  and  was  inserted  beneath  the  preceding  oivi- 
aion  of  the  muscle. 

According  to  Hyrtl,  the  deltoid  has  no  clavicular  portion  in 
Chlamydophorus^ 

There  was  nothing  worthy  of  note  in  the  supraspinatus. 

The  infraspinatus  and  teres  minor  were  fused  together* 

The  subscapularis  had  the  usual  point  of  attachment. 

The  teres  major  was  enormously  developed.  The  bulk  of 
the  muscle  arose  from  the  lower  half  of  the  axillary  costa  of 
the  scapula,  but  was  joined  by  a  thin  stratum  of  muscular 
fibres  THiich  took  origin  from  the  whole  of  that  portion  of  the 
spine  of  the  scapula  which  lies  posterior  to  the  origin  of  the 

*  ^  CKlamydophori  truncati  cum  Dasypode  ffymnuro  compaiatum  exa- 
men  anatomicum  "  (Denkschxift.  der  k.  Akad.  der  Wiesenscliaft.  in  Wien, 
iz.  Band,  1855). 
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second  division  of  the  deltoid,  a  pouch  being  thiui  fonned  the 
concavity  of  which  looked  upward.  The  muscle  was  inserted 
along  the  whole  length  of  the  inner  edge  of  the  shaft  of  the 
humerus,  the  lowest  fibres  terminating  at  a  ridge  situated 
above  the  inner  condyle.  Cuvier  evidently  regarded  this 
muscle  as  a  portion  of  the  triceps.  Those  fibres  which  arose 
from  the  scapular  spine  he  held  to  be  an  accessory  factor 
("  extenseur  venant  de  I'^pine  de  Tomoplate,"  pi.  257.  fig.  1). 
If  the  whole  of  the  muscle  is  not  to  be  regarded  as  the  teres 
major,  that  portion,  at  any  rate,  which  arises  from  the  costa 
of  the  scapula  must  be  considered  as  such,  while  those  fibres 
which  arise  from  the  scapular  spine  may  be  regarded  as  a 
portion  of  the  triceps  whicn  has  fallen  short  of  its  insertion. 

No  part  of  this  enormous  muscle  reached  the  olecranon,  no 
fibres,  m  fact,  passing  below  the  foramen  in  the  humerus  which 
transmits  the  median  vessels  and  nerve. 

Cuvier  represents  the  teres  major  in  the  Two-toed  Anteater 
as  a  small  muscle  which  becomes  fused  with  the  latissimus 
dorsi  before  insertion  (pi.  257.  fig.  3). 

This  muscle  is  stated  by  Meckel  (Archiv^  p.  42)  to  be  "  sehr 
stark."  Beside  a  humeral  attachment  similar  to  that  just 
described  by  me,  a  portion  of  the  muscle  is  said  to  pass  to  the 
olecranon,  and  thus  to  be  adjutant  to  the  extensor  of  the  fore** 
arm,  as  a  factor  of  which  muscle  it  is  finally  regarded  by 
Meckel. 

The  muscle  which  I  have  termed  teres  major  was  supplled| 
on  the  inner  aspect  of  the  arm,  behind  the  tendon  of  the  latis- 
simus dorsi,  by  a  nerve  (subscapular  ?)  given  off  from  the  lower 
of  the  two  factors  of  the  axillary  nerve. 

Latissimus  dorsi.  A  few  fibres  continued  from  the  inner- 
most, ed^e  of  this  muscle  are  joined,  at  a  point  where  the 
muscle  divides  into  its  humeral  and  dorso-epitrochlear  por- 
tions, by  the  outermost  of  the  two  slips  into  which  the  ventral 
pannicmus  splits  at  its  upper  part.  This  compound  slip  joins 
the  inferior  surface  of  those  fibres  of  the  pectoralis  major  which 
are  derived  from  its  upper  stratum,  at  their  junction  with  the 
terminal  tendon. 

The  above-described  offset  from  the  latissimus  dorsi  evi- 
dentlv  answers  to  a  muscular  ^^  abnormality "  occasionally 
found  in  man,  and  termed  "Achselbogen".  by  the  German 
anatomist  Langen  It  is,  however,  regarded  by  Prof.  Maca- 
lister  {loc,  cit.  pp.  54, 55)  as  a  fourth  pectoral  muscle. 

Where  the  above-mentioned  fibres  diverge  from  the  dorso- 
epitrochlear  factor,  a  slip  arose  from  the  internal  surface  of  the 
muscle,  and  soon  passed  into  a  stout  flat  tendon,  which,  pass- 
ing between  the  median  and  circumflex  vessels  and  nerves^ 
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ends  at  the  hamenus  beneath  the  middle  portion  of  the  terminal 
tendon  of  the  pectoraUs  major. 

The  dorBO-^pitrochlien,  matead  of  being  a  continuation  of 
the  latissimns  dorsi,  appears  rather  to  be  tacked  on  to  its  outer 
edge  by  a  kind  of  faint  tendinous  seam.  This  ofiset  passes  as 
a  thin^  but  quite  distinct,  muscular  investment  over  the  ole- 
cranon, along  the  flexor  aspect  of  the  forearm,  and  terminates 
in  the  palmar  fascia. 

.  Over  the  dorso-dpitrochlien  passes  the  internal  cutaneous 
nerve,  which  runs  over  the  flexor  surface  of  the  forearm  as  far 
as  the  wrist. 

The  pectoralis  major  had  no  clavicular  origin.  At  the  upper- 
most portion  of  its  sternal  origin  it  can  be  divided  into  two 
more  or  less  distinct  strata,  with  the  inferior  (deep)  surface  of 
the  lowest  of  which  the  panniculus  camosus  is  connected. 
The  upper  stratum  of  the  muscle  joins  the  lowest  portion  of  the 
terminal  tendon,  the  lower  the  uppermost— enclosing  thus  a 
sac  having  the  concavity  upwards. 

The  tendon  is  inserted  along  the  ridge  running  from  the 
external  tuberosity  to  the  deltoia  trochanter. 

A  layer  of  connective  tissue,  but  no  fascia,  intervenes  be- 
tween the  two  layers  into  which  the  muscle  may  be  differen- 
tiated. 

'  The  pectoralis  minor  is  absent,  unless  the  lowermost  of  the 
two  layers  of  the  pectoralis  major  just  mentioned  be  regarded 
9S  its  homologue. 

•  Of  the  coraco-brachialis  I  could  not  And  a  trace  on  either 
side,  not  even  of  the  "  short "  variety  of  Wood.  This  muscle, 
which  is  usually  present,  in  one  of  its  three  forms  at  leaist,  in 
mammals,  is  wanting  also  in  the  Chlamydophore,  according  to 
Prof.Bhnrtl. 

•  The  biceps  was  single-headed.  Halfway  down  the  arm  its 
most  posterior  fibres  separate,  and  fuse  with  the  brachialis 
anticus,  while  the  anterior  portion  of  the  muscle  is  continued 
into  a  stout  rounded  tendon,  which  is  inserted  into  a  strong 
tubercle  projecting  from  the  palmar  surface  of  the  radius. 
This  part  of  the  muscle  must  act  as  a  strong  supinator.  That 
portion  of  the  biceps  which  is  blended  with  the  brachialis  an- 
ticus is  inserted  in  company  with  this  muscle  into  the  ulna. 

.  The  biceps  arises  by  a  flat  tendon  from  the  superior  edge  of 
the  glenoid  cavity  of  the  scapula,  and  passes  over  the  head  of 
the  humerus,  covered  by  the  capsular  ligament. 

The  brachialis  anticus  takes  origin  from  the  anterior  and 
external  aspect  of  the  humerus,  below  the  deltoid  tuberosity. 

The  triceps  is  made  up  of  the  usual  factors.  The  "  long 
bead "  of  anthropotomy  takes  origin  from  the  upper  fourth 
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of  the  axillary  costa  of  the  scapnla,  juBt  posterior  to  the  irlenoid 
<^yity,  and  joins  that  portion  of  tU  muscle  which  iibL  from 
the  humerus.  This  latter  portion  is  bifid  at  origin,  the  mus- 
culo-spiral  nerve  passing  between  the  two  heads,  one  of  which 
arises  from  the  posterior  surface  of  the  shaft  of  the  humeruS| 
as  high  up  as  the  neck  of  the  bone,  while  the  other  takes 
origin  immediately  behind  the  insertion  of  the  deltoid,  and  is 
joined  by  the  "  long  "  head. 

From  that  portion  of  the  humerus  which  answers  to  the 
olecranon-fossa  of  human-anatomy  language  arise  some  fibres 
(anconeus)  which  loin  the  main  body  of  the  muscle.  These 
are  Umited  above  by  the  muBcalo-8p»al  nerve,  from  which 
they  receive  a  special  branch.  The  insertion  of  the  triceps 
was  as  usual. 

There  was  a  well-developed  epitrochleo-anconeus,  passing 
&om  the  internal  condyle  to  the  olecranon,  and  having  the 
usual  relation  to  the  ulnar  nerve. 

The  supinator  longus  was  well  developed.  It  arose  from  a 
ligament  stretched  between  the  deltoid  tubercle  and  the  '^  su* 
pinator  ridge  "  of  the  humerus.  Before  reaching  its  insertion 
it  separates  into  two  strata,  the  lower  of  which  terminates  at 
the  oistal  extremity  of  the  radius,  while  the  upper  is  lost  in 
fascia  covering  the  inner  and  dorsal  aspects  of  tne  wrist,  and 
also  joins  obliquely  the  anterior  annular  ligament  of  the  carpus* 
The  lower  layer  seems  to  be  in  its  turn  differentiable  into  two 
strata.  To  tne  muscle  is  distributed  branches  from  the  poste* 
rior  interosseous  nerve,  just  anterior  to  the  emergence  of  the 
muBCulo-spiral  nerve  from  beneath  the  ligamentous  bridge 
mentioned  above. 

The  upper  stratum  of  the  supinator  longus  is  thus  described 
in  the  explanation  of  Cuvier's  plates : — •"  Muscle  propre  (G. 
Cuvier)  c'est  un  2*  lon^  supinateur  "  (pi.  257.  fig.  1,  &  m.  258). 

The  supinator  brevis  was  also  well  developed.  It  arose 
from  the  external  condyloid  ridge  of  the  humerus,  covered  by 
the  origins  of  the  common  extensor  and  of  the  extensor  ossis 
metacarpi  pollicis,  and  was  inserted  along  the  whole  of  the 
outer  edge  of  the  radius,  coextensively  with  the  radial  origin 
of  the  flexor  proAmdus.  The  muscle  was  pierced  at  its  origin 
by  the  posterior  interosseous  nerve. 

The  extensor  carpi  radialis  arises  from  the  humerus,  imme* 
diately  below  the  supinator  longus.  It  is  a  large,  but  single 
muscle.  It  becomes  tendinous  at  the  distal  third  of  the  fore* 
arm ;  and  the  tendon  passes  under  a  ligamentous  pulley  at  the 
wrist-joint,  to  be  finally  inserted  into  the  radial  side  of  the 
third  metacarpal  bone,  being  previously  crossed  by  the  "  dorsal 
interosseous  muscle  (Cuv.),  which  passes  to  the  terminal 
phalanx  of  the  index. 
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The  extensor  ossis  metacarpi  polUcis  arises  £rom  the  external 
condjloid  rid^e,  in  company  witn  the  extensor  communis  digi- 
torum  and  the  extensor  minimi  digiti.  It  passes  obliquely 
(the  hand  being  pronated)  over  the  tendon  of  the  extensor 
carpi  radialisy  and  is  inserted  bj  a  strong  tendon  into  the  rudi- 
ment of  the  poUex  (or  trapezium?). 

The  extensor  communis  digitorum  takes  origin  from  the 
external  condyloid  ridge  of  the  humerus,  immeoiatelj  below 
the  extensor  carpi  radialis,  but  in  company  with  the  muscle 
just  described.  At  the  carpal  joint  its  tendon  is  closely  bound 
down  by  a  strong  ligament  stretched  between  the  distal  end  of 
the  radius  and  the  dorsal  surface  of  the  cuneiform  bone^  and 
terminates  at  the  dorsal  aspect  of  the  base  of  the  distal  phalanx 
of  the  third  ('^  middle  ")  aigit,  being  reinforced,  close  to  its 
termination,  by  a  short  extensor  (dorsal  interosseous,  Cut.)  on 
either  side. 

The  extensor  brevis  digitorum  manus,  a  kind  of  accessory 
extensor  muscle,  arose  from  the  distal  eni  of  the  dorsum  of  the 
uhia,  and  from  the  dorsum  of  the  os  magnum  and  unciform 
bone.  The  principal  portion  of  the  muscle  passes  to  either 
side  of  the  tendon  of  tne  extensor  communis,  just  short  of  its 
termination  at  the  nail  of  the  third  digit.  A  thin  slip,  given 
off  from  the  radial  side  of  the  muscle,  and  which  also  arises 
from  a  ligament  joining  the  scaphoid  and  lunar  bones,  is  in- 
serted by  tendon  into  the  base  of  the  ungual  phalanx  of  the 
index.  This  muscle,  to  which  the  symbol  of  the  dorsal  inter- 
OBseus  is  appended  in  Cuyier's  plates,  answers  to  one  which 
Prof.  Macauster  describes  (2ac.  ciL  p.  62)  as  present  in  Bra-^ 
dypua.  and  which  ^^  seems,"  he  says,  ^4o  contain  the  displaced 
^ims  of  the  dorsal  interossei." 

From  the  external  condyle  of  the  humerus,  immediately 
below  and  in  company  witn  the  extensor  minimi  digiti,  and 
from  the  proximal  two-thirds  of  the  outer  surface  of  the  uba, 
arises  a  muscle  which  is  inserted  by  tendon  into  the  ossicle 
(rudiment  of  fifth  digit)  which  lies  to  the  ulnar  side  of  the 
unciform  bone  and  the  rudiment  of  the  fourth  digit.  This  is 
not  improbably  the  extensor  carpi  ulnaris. 

A  well-developed  muscle  takes  origin  from  the  external 
condyloid  ridge,  in  company  with  the  extensor  ossis  metacarpi 
pollicis  and  the  extensor  communis,  and  has  a  broad  tendinous 
msertion  into  the  ulnar  side  of  the  base  of  the  proximal  pha- 
lanx of  the  third  digit.  This  may  be  a  displaced  extensor 
annularis  or  extensor  minimi  digiti. 

The  pronator  teres,  a  muscle  of  uniform  width,  arises  from 
the  rid^e  above  the  inner  condyle,  and  is  inserted  by  a  flat 
tendon  into  the  distal  end  of  the  radius^  being  covered  at  its 
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Insertion  by  the  lower  layer  of  the  supinator  longus.  There 
was,  as  seems  to  be  the  case  in  all  Edentata  yet  e^camined,  no 
trace  of  a  coronoid  head*. 

The  pronator  quadratus  was  exceedingly  well  developed. 
It  covers  the  palmar  surface  of  the  radius  and  ulna  from  their 
distal  end  up  to  the  insertions  of  the  biceps  and  brachialis 
anticus.  Meckel  makes  no  mention  of  this  muscle,  nor  does 
it  appear  in  Cuvier's  plates.  The  pronator  (]^uadratus  is  pre- 
sent m  all  Anteaters,  both  American  and  African. 

A  muscle  (palmaris  longus  ?)  arises  from  the  olecranon,  in 
close  connexion  with  the  dorso-^pitrochlien.  Its  tendon  passes 
to  the  radial  side  of  the  wrist,  where  it  terminates  in  the  palmar 
fascia. 

A  large  mass  of  muscle  arose  from  the  tip  of  the  pisiform 
bone,  and  was  attached  on  one  side  to  the  rudiments  of  the 
fourth  and  fifth  digits,  on  the  other  to  the  rudimentary  poUex, 
while  anteriorly  it  was  continued  into  the  palmar  fascia. 

The  muscles  attached  to  the  pisiform,  one  of  the  most  impor- 
tant bones,  ^nc^i(97ia%  considered,  in  the  manus  of  the  animal 
with  whose  anatomy  we  are  concerned,  are  veiy  numerous ; 
but  their  homologies  are  by  no  means  easy  of  determinatipnt. 
From  the  lowest  portion  of  the  inner  condjrloid  ridge  of  the 
humerus  rises  a  muscle  (flexor  carpi  ulnaris?)  which  soon 
divides  into  two  slips,  the  upper  of  which  terminates  by  ten- 
don at  the  anterior  part  of  the  os  pisiforme,  while  the  inferior 
slip  has  a  broad  flesny  attachment  to  the  lower  or  palmar  sur- 
face of  the  same  bone. 

A  muscular  mass  arose  from  the  lower  third  of  the  dorsum 
of  the  ulna,  and  was  inserted  into  the  upper  part  of  the  pisiT 
form  bone. 

Another  and  larger  mass  took  origin  from  nearly  the  whole 
length  of  the  inner  (ulnar)  edge  of  the  ulna,  and  was  inserted 
into  the  pisiform  immediately  below  the  muscle  just  described. 
Cuvier  figures  (pi.  257.  fig.  1)  a  muscle  as  arising  from  the 
lower  third  of  the  ulna  and  terminating  at  the  tip  of  the  pisi- 
form bone :  this  he  terms  "  abaisseur  du  pisiforme.' ' 

Meckel  describes  a  muscle  coming  from  the  tip  of  the  ole- 
cranon, and  inserted  at .  the  inferior  free  edge  of  the  pisi- 
form, which  bone  it  draws  away  from  the  two  great  fingers 
(i,  e.  index  and  digitus  medius).  Another  muscle  (according 
to  him,  lying  in  the  same  plane)  takes  origin  from  the  distal 

•  Prof.  Macalister,  "  On  the  Nature  of  the  Coronoid  Portion  of  the 
Pronator  Kadii  Teres/*  Joum.  Anat.  &  Phys.  ser.  2.  vol.  i.  p.  9. 

f  "Die  Beugeseite  der  Hand,"  says  Meckel  (Archiv,  p.  47),  "enthalt 
dagegen  wenigstens  seeks  verschiedene,  kleine  Muskoln,  welche  groasten- 
theils  dem  grossen  Erbsenbein  angehoren." 

Ann^  &  Mag.  N.  HisL  Ser.  4.   Vol,  iv.  18 
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end  of  the  ulna,  and  \&  also  inserted  into  the  pkifotm,  which 
it  draws  outwards  and  backwards.  This  seems  to  answer  to 
the  "  abaisseur  "  of  Cuvier. 

An  analogous  muscle^  he  sajs,  arises  from  the  flexor  tubercle 
of  the  humerus^  and  is  attached  to  the  anterior  end  of  the  tip 
of  the  pisiform,  of  which  it  is  likewise  an  abductor. 

These  muscles,  of  which  I  have  giren  both  MeckeVs  and 
my  own  description,  appear  to  be  factors  of  a  highly  diffeien-* 
tiated  flexor  carpi  ulnans. 

From  the  internal  condyloid  ridge,  immediately  below  the 
origin  of  the  pronator  teres,  and  covering  the  origin  of  the 
flexor  carpi  radialis,  arises  the  flexor  sublimis  of  the  third 
digit.  Immediately  below,  and  in  company  with  the  condyloid 
origin  of  the  flexor  profundus  and  flexor  carpi  ulnaris,  the 
flexor  sublimis  of  the  index  arises^  Their  tendons  pa^s  ove^ 
the  anterior  annular  ligament  of  the  wrist,  and,  after  splitting 
to  allow  of  the  passage  of  the  tendons  of  the  deep  flexor,  are 
inserted  into  eitiier  side  of  the  distal  end  of  the  nrst  phalanx 
of  their  respective  digits. 

The  flexor  profundus  has  two  large  heads  of  origin : — 

1.  From  the  upper  half  of  the  ulnar  edge  of  the  radinSj 
being  coextensive  with  the  insertion  of  the  supinator  brevis. 

2.  To  a  like  extent  from  the  inner  (tilnar)  edge  of  the  ulnaj 
and  from  the  homologue  of  the  coronoid  fossa  of  anthropotomy*^ 
also  by  a  strong  tendon  from  the  internal  condyloid  riage. 
The  stout  common  tendon  passes  under  the  anterior  annular 
ligament  (which  intervenes  between  it  and  the  superficial 
flexors) ;  and  its  terminal  branches  pass  to  the  bases  of  the 
ungual  phalanges  of  the  two  functional  digits. 

A  thin  muscular  sHp  arises  from  the  tendon  of  origin  of  M 
flexor  profundus  from  the  condyle,  and  is  inserted  by  a  deli- 
cate tendon  into  the  dorsal  aspect  of  the  anterior  annular 
ligament. 

A  strong  ligamentous  strap  binds  down  the  tehdotiB  of  the 
flexores  sublimes  and  profundi  at  the  point  where  the  Ittttef 
pierce  the  former. 

•    According  to  Meckel  (Verffleich.  Anat*  iiii  p*  659),  the  third 
digit  only  has  a  "  perforated     flexor. 

The  slip  which  passes  to  the  annular  ligament  seems  to  bd 
a  rudimentary  homologue  of  anauscle  which  is  present  in  M. 
iamanduaj  and  is  termed  by  Eapp  (Anat.  Untersuch.  liber  die 
Edentaten,  p.  48)  "  Spannmuskel  des  Ligamentum  annulckrey 

*  This  slip  appears  to  answer  to  one  which  t  hate  described  and  figured 

2'rans.  Linn.  So<i,  vol.  xxn,  p.  646,  and  pi.  44.  fig.  1)  as  existing  in 
cisypus. 
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The  tendon  of  the  deep  flexor  does  not  contain  any  sesamoid 
bonei 

From  the  ulnar  side  of  the  deep  flexor  tendon  of  the  third 
digit,  just  before  it  passes  under  the  "  perforated  "  flexor^  is 
given  off  a  comparatively  small  tendinous  slip,  which  becomes 
muscular^  and  has  a  fleshy  attachment  to  the  radial  side  of  the 
last  division  of  the  rudimentary  fourth  digit. 

From  the  angle  formed  by  the  Junction  at  origin  of  the 
deep  flexor  tendon  of  the  index  with  the  tendon  for  the  third 
digit  rises  a  vermiform  muscle,  similar  to  the  one  just  described, 
which  is  attached  to  the  radial  side  of  the  proximal  phalanx  of 
the  third  digit* 

These  two  muscles  are  probably  lumbricales — ^muscles 
which,  according  to  Prof.  Macalister  (Ann.  &  Mag.  Nat.  Hist. 
July  1869,  p.  61),  are  absent  in  the  AL 

The  interossei  are  five  in  number  :— 

1.  A  fairly  developed  muscle,  arising  by  a  tendon  from  the 
inferior  process  of  the  unciform  bone,  and  passing  to  the  ulnar 
fiide  of  the  base  of  the  proximal  phalanx  of  the  third  digit. 

2.  Above  this  arises,  from  the  ulnar  side  of  the  unciform 
process,  another  and  smaller  muscle,  which  passes  to  the  rudi- 
m^it  01  the  fourth  digit* 

3.  A  fair-sized  muscle,  terminating  at  the  ulnar  side  of  the 
proximal  phalanx  of  the  index,  and  arising  from  the  middle 
of  the  palm,  from  adjacent  parts  of  the  bones  of  the  two  meta- 
carpals* 

4.  A  delicate  muscle  arises  from  the  unciform  bone,  covered 
by  the  muscle  described  above  as  ps^ssing  to  the  third  digit. 
It  runs  obliquely  across  the  palm ;  and  its  delicate  tendon 
seems  to  join  the  muscle  which  goes  to  the  index. 

6.  To  the  radial  side  of  the  proximal  phalanx  (metacarpal  ?) 
of  the  index  paases  a  muscle  from  the  rudimentary  poUex 
(trapezium?)* 

The  gluteus  maximus  was  represented  by  a  thin  muscular 
sheet  inserted  by  a  strong  tendon  into  the  middle  of  the  outer 
^dge  of  the  femur,  at  about  the  point  where  the  third  trochanter 
would  be  looked  for.  According  to  Meckel  (Archiv,  p.  48, 
and  Vergleich.  Anat.  p.  677),  the  insertion  is  along  the  whole 
of  the  outer  edge  of  the  femur.  The  tendon  Is  continuous  an- 
teriorly with  the  fascia  in  which  the  "  portion  ventrale  "  (Cuv.) 
of  the  panniculus  terminates.  The  muscle  arises  from  the 
crest  of  the  ilium  and  from  that  edge  of  the  bone  which  is  in 
apposition  to  the  sacral  vertebrae,  also  from  an  aponeurosis 
which  covers  the  origin  of  the  caudal  muscles* 

The  gluteus  medius  is  a  thick  muscular  mass  which  takes 
origin  from  the  whole  of  the  external  (gluteal)  fossa  of  the 

18* 
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ilium,  and  is  inserted  into  the  upper  and  outer  aspect  of  the 
trochanter  major.  The  lower  border  of  the  muscle  is  separated 
from  a  subjacent  muscle  (the  quadratus  femoris?)  bj  the 
sciatic  vessels  and  nerve. 

I  can  confirm  Meckel's  statement  (Archiv,  p.  49)  that  no 
gluteus  minimus  is  present — ^that  is  to  say,  separable  from  the 
gluteus  medius.  All  three  glutei  are,  according  to  Kapp  (op. 
ciL  p.  50),  present  in  M,  tamandua. 

A  large  muscle  arises  from  the  obturator  foramen^  and  forms 
its  pubic  and  ischial  boundaries,  and  is  inserted  into  the  infe- 
rior part  of  the  great  trochanter.  This  is  probably  the  obtu- 
rator extemus ;  but  it  closely  resembles  the  muscle  figured  by 
Cuvier  (pi.  257.  fig.  2)  as  quadratus  femoris. 

A  muscle,  fan-shaped,  tapering  to  its  insertion  at  the  under 
surface  of  the  great  trochanter,  betwixt  the  insertion  of  the 
gluteus  medius  and  the  muscle  just  described,  takes  origin 
from  that  part  of  the  ischium  which  lies  below  (or  posterior  to) 
the  acetabulum.  This  muscle,  which  is  most  probably  the 
quadratus  femoris,  though  it  may  possibly  be  the  homologue 
of  either  the  pyriformis  or  the  gemelli,  is  covered  by  the  ori- 
gins of  the  biceps  and  semitendinosus ;  and  the  sciatic  nerve, 
moreover,  passes  over  it.  Cuvier  attaches  to  it  (pi.  257.  fig.  2) 
the  symbol  of  the  pyriformis. 

The  psoadiliacus  has  an  extensive  insertion,  the  iliac  portion 
being  prolonged  for  some  distance  on  the  shaft  of  the  femur. 
The  psoas  factor  is  chiefly  inserted  into  the  lesser  trochanter. 
The  iliac  portion  is  separated  from  the  psoas  parvus,  just  be- 
fore the  latter  becomes  tendinous,  by  a  nerve  (the  external 
cutaneous?).  A  few  fibres  from  its  external  edge  are  pro- 
longed on  to  the  rectus  femoris,  and  blend  with  it. 

The  psoas  parvus  (which  is  not  represented  in  Cuvier's 
plates)  is  inserted  by  a  strong  shining  tendon  into  a  small  and 
sharp  tubercle  lying  in  advance  of  the  root  of  the  slightly 
convex  inner  face  of  the  ilium  and  the  junction  of  the  os  pubis 
with  this  bone. 

As  the  animal  was  so  "  well  ribbed  home,"  to  use  a  veteri- 
nary expression,  I  could  not  examine  the  origins  of  the  psoas 
parvus  and  psoadiliacus,  a  perfect  skeleton  being  required  for 
the  museum  of  the  College  of  Surgeons. 

The  pectineus,  a  well-developed,  fan-shaped  muscle,  arose 
from  the  superior  edge  of  the  iliac  portion  of  the  pubis,  covered 
by  the  highest  fibres  of  origin  of  the  gracilis,  ana  had  a  fleshy 
insertion  into  the  inner  side  of  the  femur  from  below  the  lesser 
trochanter  to  a  point  just  above  the  inner  condyle. 

The  adductors  seemed  to  be  represented  by  two  muscles. 

1.  arose  from  the  rest  of  the  anterior  ramus  of  the  os  pubis, 
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m  advance  of  the  pectineus,  as  far  as  the  symphysis.  It  soon 
split  into  two  slips,  one  of  which  was  inserted  tendinously 
into  the  lower  surface  of  the  femnr,  slightly  in  advance  of  the 
insertion  of  the  pectineusj  while  the  other  terminated  (partly 
fleshy,  partly  tendinous)  at  the  inner  condyle,  above  and 
covering  the  insertion  of  the  superior  factor  of  the  semitendi- 
nosus. 

2.  took  origin  from  the  same  portion  of  the  pubic  bone  as 
the  preceding,  lying  between  it  and  part  of  the  origin  of  the 
pacilis.  It  widens  out  gradually  toward  the  insertion^  which 
is  into  nearly  the  whole  length  of  the  outer  part  of  the  mferior 
surface  of  the  femur,  being  coextensive  with  the  origin  of  the 
femoral  portion  of  the  biceps. 

A  small  muscle  arising  from  the  pubis,  below  the  lowest 
fibres  of  origin  of  the  pectineus,  was  inserted  into  the  inter- 
trochanteric space  on  the  inferior  surface  of  the  femur. 

The  quadriceps  extensor  did  not  present  any  peculiarities 
worthy  of  note. 

The  sartorius  arose  from  strong  fascia  attached  to  the  tendon 
of  the  psoas  parvus,  and  from  Foupart's  ligament,  and  was 
inserted,  above  and  slightly  external  to  the  gracilis,  into  the 
tibia,  close  to  the  boundary  of  the  articular  surface  of  the  bone. 
Part  of  its  terminal  tendon  appeared  to  be  prolonged  upwards 
to  the  patella.  A  like  inward  displacement  of  the  sartorius 
from  its  usual  origin  has  been  described  by  Meckel  (Vergleich. 
Anat.  iii.  p.  614)  and  Prof.  Macalister  (foe.  cit  p.  64)  as  taking 
place  in  the  Ai*,  by  Krause*  in  the  Kabbit,  by  Prof.  Hyrtl  in 
the  Chlamydophore  t,  and  by  myself  (Trans.  Linn.  Soc. 
vol.  xxvi.  pp.  553,  592)  in  Dasypits  and  Orvcteropus. 

The  gracilis  has  a  <-shaped  origin  (left  side)  from  the  ed^e 
of  the  OS  pubis,  and  for  about  two-thirds  of  the  ischio-pubic 
bone,  and  is  inserted  by  a  broad  tendon  into  the  upper  third  of 
the  inner  edge  of  the  tibia,  the  upper  terminal  fibres  covering 
the  strong  internal  lateral  ligament. 

The  semitendinosus  took  origin  in  two  slips  from  the  tuber 
ischii. 

1.  The  superior,  which  was  fused  with  the  biceps  at  origin, 
was  inserted  into  the  posterior  part  of  the  inner  condyle  of  the 
femur,  just  below  the  insertion  of  the  adductor,  and  posterior 
to  the  internal  lateral  ligament. 

2.  The  inferior  rises  just  below  the  former,  covered  by  the 
most  inferior  fibres  of  origin  of  the  gluteus  maximus,  and  joins 

*  Die  Anatomie  des  Kanincheus.  p.  116.    Leipzig,  1868. 
t  "  Sartorius  insolita  plane  exceliit  engine;  dum  non  ab  ossis  ilei  spina, 
sed  a  tendine  psoico  enascitur.'^ 
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the  middle  of  the  terminal  tendon  of  the  gFacilis,  being  covered 
by  this  muscle  at  insertion. 

The  semimembranosus  arises  from  the  tuber  ischii  below  the 
second  portion  of  the  semitendinosus,  covered  by  the  lowest 
fibres  of  origin  of  the  gracilis,  and  is  inserted  tendinously  into 
the  tibia,  posterior  to  the  internal  lateral  ligament,  ana  mid-s 
way  between  the  terminations  of  the  two  fascicles  of  the  semir 
tendinosus.  Cuvier  represents  (pi.  258.  fig.  2)  this  muscle  as 
made  up  of  two  slips,  which  are  inserted  just  above  the 
'^  accessoire  femoral  du  demi-nerveux." 

The  biceps  femoris  arose  from  the  tuber  ischii  in  company 
with  the  superior  division  of  the  semitendinosus,  and  was  ip- 
serted  into  the  outer  part  of  the  tubercle  of  the  tibia  whiph 
afibrds  insertion  to  the  ligamentum  patellae  by  a  strong  tendon 
continuous  with  the  fascia  covering  the  outer  aspect  of  the 
leg. 

An  accessory  portion  (Cuvier),  quite  distinct  from  the  above, 
fan-shaped,  took  origin  from  that  part  of  the  oijter  edge  of  the 
femur  which  is  included  between  me  great  trochapter  £i,nd  the 
termination  of  the  gluteus  maximus.  It  gradually  tapered 
towards  its  insertion  (passing  in  its  course  over  the  peroneal 
nerve),  which  was  effected  by  tendon  into  the  fibula,  at  the 
junction  of  its  third  with  its  lowest  fourth. 

The  gastrocnemius  was  made  up,  as  usual,  of  two  niiis<}ulai 
bellies : — 

J.  Outer,  rising  from  the  outer  aspect  of  the  external  con- 
dyle, between  the  origin  of  the  plantaris  and  the  external 
lateral  ligament,  the  innermost  and  deeper  fibres  of  origin 
arising  from  the  sesamoid  from  which  the  popliteus  takes 
origin. 

2.  Inner  and  larger,  rising  from  the  inner  and  inferior  snr^ 
face  of  the  internal  condyle.  These  bellies  unite,  about  half- 
way down  the  calf,  into  a  tendo  Achillis,  lY^hich  is  inserte4 
into  the  calcaneum. 

The  soleus,  a  very  well-developed  muscle,  arose  from  the 
fibula  for  about  three-fourths  of  its  length,  and  was  inserted 
by  a  stronff  tendon  into  the  calcaneum,  in  advance  pf  t^^ 
tendo  Achillis. 

The  popliteus  was  well  developed.  It  arose  from  an  elon- 
gated sesamoid  bone  (Meckel,  Archiv,  pp.  28,  53)  which  pror 
jects  at  the  inferior  aspect  of  the  knee-joint,  posterior  to  the 
external  lateral  ligament.  It  then  passed  obliquely  downward^ 
to  its  insertion  at  the  upper  third  of  the  tibia,  the  lower  border 
of  its  terminal  portion  blending  with  the  tibial  fibres  of  origin 
of  the  tibialis  posticus. 

A  similar  sesamoid  is  present  in  the  head  pf  the  pppliteoii 
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in  the  Ai,  aecording  to  Meckel  (Vergleich.  Anat.  lii.  p.  635) 
and  Prof,  Macalister  {loo.  ciU  p.  66),  and  in  Nycticebua  tardi' 

fradusj  according  to  Mr.  Mivart  and  Dr.  Murie  (rroc.  Zool.  Soc. 
'eb.  1865,  p.  251).  It  is  significant  that  Prof.  Macalister  ha« 
recorded  (J oum.  of  Anat.  ser.  2.  vol.  ii.  p.  108)  the  occurrence 
of  a  sesamoid  in  the  tendon  of  origin  ot  the  supinator  brevis 
in  a  fi^male  human  subject,  which  muscle  he  considers  to  be 
th^  serial  homologue  of  the  popliteus. 

The  plantaris  arose  from  the  loTv^er  surface  of  the  femuTi 
behind  the  ejctemal  condyle,  in  advance  of  the  origin  of  the 
femoral  head  of  the  biceps.  The  muscle  is  continued  into  a 
lon^  slender  tendon,  which  passes  under  the  gastrocnemius  to 
the  inner  side  of  the  leg,  and,  after  broadening  out,  is  inserted 
partly  into  the  calcaneum,  partly  into  the  extremity  of  the 
^trigil-shaped  accessory  bone  of  the  tarsus.  The  termination 
of  this  muscle  is  unlike  that  which  is  usual  in  the  Edentata 
(Macalister,  he,  cit  p.  66),  since  it  is  not  prolonged  into  the 
sole* 

The  tibialis  posticus  arose  from  the  middle  of  the  posterior 
surface  of  the  tibia,  just  belqw  the  insertion  of  the  popliteus, 
with  which  it  is  here  blended,  also  from  the  posterior  part  of 
the  head  of  the  fibula.  Its  tendon  passes  under  a  strong  liga- 
mentous pulley  at  the  internal  malleolus,  and  is  inserted  into 
the  fibular  ana  inferior  aspect  of  the  strigil  bone,  not  far  from 
its  free  extremity. 

A  muscle  arose  from  the  inner  aspect  of  the  head  of  the 
fibula,  covered  by  the  origin  of  the  tibialis  posticus.  It  soon 
became  tendinous ;  and  its  long  tendon  passed  obliquely  to  the 
inner  side  of  the  calf,  and  at  the  inner  malleolus  ran  under  a 
pulley  situated  posterior  to  and  slightly  below  that  under 
which  the  tendon  of  the  tibialis  posticus  passes.  It  was  in- 
serted into  the  fibular  side  of  the  strigil  bone,  close  to  its  base 
and  in  advance  of  the  insertion  of  the  tibialis  posticus.  This 
muscle,  if  not  a  differentiated  slip  of  the  tibialis  posticus,  which 
it  most  probably  is,  may  be  the  flexor  lonffus  hallucis.  Prof. 
Hyrtl  describes,  under  the  name  of  ^^  tibialis  posticus  accesso- 
rius,"  a  similar  muscle  as  present  in  ChlamydophoruSy  "  qui 
tibialem  posticum  viae  comitem  laborisque  socium  legit."  I 
found  a  like  muscle  in  Dasypus  (Trans.  Linn.  Soc.  xxvi. 
p.  568) }  and  Mr.  Wood  records  (Proc.  Roy.  Soc.  June  1865) 
the  occasional  occurrence  of  such  in  the  bunian  subject. 

The  flexor  longus  digitorum  was  a  strong  bipenniform  mus- 
cle, arising  from  the  upper  three-fourths  of  the  tibia  and  fibula. 
It  became  tendinous  on  reaching  the  sole;  and  the  branches  of 
its  tendon  terminated  each  at  one  of  the  four  functional  digits 
of  the  foot, 
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The  flexor  accessorius  was  well  developed,  and  arose  firom 
the  under  surface  of  the  calcaneum,  and,  passing  obliquely  in- 
wards across  the  plantar  aspect  of  the  tendon  of  the  common 
flexor,  was  inserted  into  it  just  posterior  to  its  division  into 
digital  slips. 

The  peronei  were  three  in  number.  They  all  arose  from  the 
tipper  part  of  the  fibula ;  and  their  tendons  passed  through  a 
strong  ligamentous  pulley  stretched  between  the  external  mal- 
leolus and  the  calcaneum. 

The  most  anterior  at  origin  (peroneus  longus)  took  origin  in 
close  company  with  the  origin  of  the  long  extensor  of  the  toes. 
Its  tendon  lay  outermost  of  the  peroneal  tendons,  under  the 
ligamentous  band,  soon  after  leavmg  which  it  passed  under  a 
second  pulley  situated  on  the  fore  part  of  the  calcaneum,  and, 
running  along  the  fibular  side  of  the  foot,  passed  into  the  sole 
along  the  plantar  aspect  of  the  cuboid  bone,  and  was  finally 
inserted  into  the  fibular  side  of  the  scaphoid,  on  its  plantar 
aspect.  This  muscle  was  separated  from  the  other  peronei,  at 
origin,  by  the  peroneal  vessels  and  nerve.  Its  tendon  did  not 
send  any  ofiset  to  the  fifth  digit. 

The  two  other  peronei  were  rased  into  one  muscle ;  but  in  the 
ligamentous  pulley  the  compound  tendon  divided  into  two  un- 
equal slips,  the  smaller  of  which  passed  to  the  side  of  the  base 
of  the  proximal  phalanx  of  the  fifth  digit  (peroneus  tertius  or 
quinti  aigiti?).  The  other,  and  by  far  the  largest,  slip  termi- 
nated at  a  tubercle  on  the  base  of  the  fifth  metacarpal,  broad- 
ening out  at  its  insertion  (peroneus  brevis). 

The  tibialis  anticus,  a  very  well-developed  muscle,  arose 
from  the  upper  half  of  the  tibia  and  from  me  middle  third  of 
the  fibula.  Its  very  strong  single  tendon  passed  under  the  com- 
mon annular  ligament,  to  be  inserted  into  the  posterior  and 
inferior  process  of  the  ento-cuneiform  bone,  covering  at  inser- 
tion a  transverse  ligament  passing  from  this  bone  to  the  base 
of  the  strigil  bone. 

Meckel  (Vergleich.  Anat.  p.  624)  describes  this  muscle  as 
having  two  heads  of  origin,  but  states  that  the  tendon  termi- 
nates at  the  rudimentary  hallux. 

The  extensor  communis  digitorum  arose  from  the  head  of 
the  fibula,  in  company  with  the  peroneus  longus,  and  from 
the  adjacent  part  of  the  tibia.  Its  tendons  passed  under  the 
broad,  common  (annular)  ligament,  and  then  under  a  very 
strong  ligamentous  bridge  (proper  to  it  alone)  which  is  fastened 
to  a  process  from  the  anterior  part  of  the  astragalus.  On  the 
dorsum  of  the  foot  it  expanded  into  a  web  which  was  fastened 
to  the  bases  of  the  proximal  phalanges  of  the  toes,  including 
the  rudimentary  hallux,  and  was  also,  except  in  the  case  of 
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the  latter  digit^  continued  to  the  root  of  the  un^al  phalanx  of 
each  toe,  being  reinforced  at  the  sides  of  the  digit  by  the  ten- 
dons of  the  interossei. 

The  extensor  brevis  di^itorom  was  well  developed.  It  arose 
from  the  upper  and  anterior  portion  of  the  os  calcis,  from  the 
anterior  part  of  the  astragalus,  and  from  the  fibular  side  of  a 
strong  hgament  passing  from  the  latter  bone  to  the  entocunei- 
form.  It  appeared  to  be  divisible  into  four  slips,  the  inner- 
most of  which  was  continued  into  a  tendon  which  pierced  the 
aponeurotic  web  of  the  common  extensor  tendon  at  the  base  of 
tne  proximal  phalanx  of  the  second  toe,  and  then  ran  along 
the  dorsal  aspect  to  the  tip  of  the  hallux. 

The  three  outer  slips  seemed  to  be  inserted  principally  into 
the  bases  of  the  proximal  phalanges  of  the  three  outer  toes, 
besides  being  connected  with  the  under  surface  of  the  expan- 
sion of  the  common  extensor  tendon. 

The  extensor  proprius  hallucis  arose  from  the  lower  fourth 
of  the  fibula,  and  became  tendinous  on  reaching  the  dorsum  of 
the  foot.  The  long  slender  tendon  joined  the  aponeurotic  web 
of  the  common  extensor  tendon  at  the  metacarpal  of  the  second 
digit. 

A  large  muscle  arose,  partly  fleshy,  partly  tendinous  at 
origin,  from  the  whole  length  of  the  infenor  edge  and  fibular 
side  of  the  strigil  bone,  and,  by  means  of  a  tendon,  from  a 
tubercle  on  the  inferior  surface  of  the  astragalus.  It  had  a 
broad  fleshy  insertion  into  the  base  of  the  rudimentary  hallux 
(abductor  hallucis  ?).  By  means  of  those  fibres  which  pass  to 
the  astragalus,  it  would  seem  that  the  strigil  bone  could  be 
slightly  raised  and  approximated  to  the  calcaneum. 

From  a  ligament  stretched  across  the  sole  at  the  line  of 
articulation  of  the  first  with  the  second  row  of  tarsal  bones, 
arose  a  muscle  which  passed  to  the  fibular  side  of  the  base  of 
the  rudimentary  hallux.  This  is  not  improbably  the  repre- 
sentative of  the  adductor  hallucis. 

The  muscles  proper  to  the  fifth  digit  were  as  follow : — 

A  long  fusiform  muscle  arose  from  the  inferior  surface  of 
the  OS  csQcis,  and,  after  passing  beneath  the  flexor  accessorius, 
terminated  at  the  fibular  side  of  the  base  of  the  proximal  pha- 
lanx (abductor  digiti  quinti?). 

Another  arose  from  the  outer  side  of  the  os  calcis,  and  was 
inserted  into  the  tubercle  at  the  base  of  the  metacarpal  (flexor 
brevis  digiti  quinti?). 

A  muscle  was  inserted  into  the  fibular  side  of  the  base  of 
the  proximal  phalanx,  which  appeared  to  arise  froin  the  tu- 
bercle of  the  metacarpal.  Is  this  an  interosseous  muscle,  or 
is  it  an  anterior  segment  of  the  flexor  brevis  ? 
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The  lumbricales  were  three  in  number.  They  arose  frem 
the  common  tendon  of  the  flexor  commtmis,  at  the  angle  of 
origin  of  the  branches  destined  for  each.  toe.  They  appeared 
to  pass  to  the  tibial  sides  of  the  three  outermost  toes,  and  to 
terminate  by  delicate  tendons  at  the  point  where  the  deep 
flexor  tendons  are  bound  down  to  the  toes  by  ligfunentons 
straps.  Meckel  makes  no  reference  to  them,  nor  does  Guvie? 
figure  them, 

The  interossei  were  very  well  developed,  being  stronger 
than  those  of  the  palm.  They  were  seven  in  number,  and 
arose  from  the  nlantar  surface  of  the  second  row  of  tarsal 
bones.  Each  ended  in  a  broad  tendon,  which  joined  on  either 
side  the  extensor  tendon  of  its  proper  digit.  Each  toe,  the 
fifth  excepted,  had  one  on  either  side,  the  latter  only  on  its 
fibular  side.  The  hallux  had  none.  On  the  extensor  surface 
of  the  foot,  from  the  Ugament  connecting  the  astragalus  with 
the  entorcuneiform  bone,  and  from  the  side  of  this  latter, 
passed  a  muscle  to  the  tibial  side  of  the  proximal  phalanx  of 
the  second  digit.  This  is  the  tibicd  interosseus  of  the  second 
digit. 

Superficially,  on  the  plantar  aspect  of  the  foot,  lies  a  large 
muscle,  which  is  attached  on  one  side  to  the  strigil  bone,  and 
on  the  other  to  the  metatarsal  tubercle  of  the  fifth  digit,  as 
well  as  to  a  ligament  passing  from  this  to  the  calcaneum. 
This  muscle  seems  to  correspond,  yunc</cma%  at  any  rate,  to 
the  large  palmar  muscle  which  is  attached  to  the  pollex  and 
to  the  pisiform  bone. 

The  ligamentum  teres  of  the  hip-joint  was  well  developed. 
It  is  absent  in  BradypuSj  according  to  Prof.  Macalister  {he,  ciU 
p.  65)  and  according  to  Meckel.  Bapp  {op.  oit.  p.  45)  remarks 
that  it  is  absent  in  the  Sloths  and  the  Mania. 

Though  the  carpal  and  tarsal  bonegf  of  the  Two-toed  Antr 
^ater  have  been  described  both  by  Meckel  and  Cuvier,  I  am 
not  aware  that  they  have  ever  been  figured  in  detail;  for 
though  there  is  an  excellent  representation  of  the  complete 
skeleton  of  the  animal  in  De  Blainville's  *  Ost^ographie,  the 
number  and  arrangement  of  these  bones  can  by  no  means  with 
<;ertainty  be  determined.  I  have  therefore  thought  it  advisable, 
notwithstanding  that  my  paper  professes  to  deal  with  myology 
only,  to  add  a  plate  comprising  figures  of  the  fore  and  hind 
paws  and  the  carpal  and  tarsal  bones  of  this  curiously  modified 
Anteater. 

That  which  Brants*  has  remarked  relative  to  the  muscles 

*.  Dissertatio  Zoologica  Inauguralis  de  Tardigradis,  p.  2f.    LugdoQ* 
Batav.  1828. 
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of  the  limbs  of  the  Sloths  appears  to  be  fairly  applicable 
to  the  Two-toed  Anteater,  namely,  *<  Vires  motrices  an- 
ticae  corporis  partis  esse,  posticam  vero  validis  musculis  ad 
anteriorem  attrahi  atque  hujus  motus  sequi  debere," — and  the 
more  so  when  we  contrast  the  short  humerus,  rugged  with 
strong  muscular  ridges,  with  the  long  smooth  femur,  which 
lacks  even  a  rudiment  of  a  third  trochanter. 

In  addition  to  a  long  prehensile  tail  (at  best  but  a  stunted 
member  in  the  sloths),  paked  for  the  lower  third  of  its  length, 
the  fore  and  hind  feet  (PL  VIII.  fies.  1  to  4)  are  marvellously 
modified  for  arboreal  progression,  the  functional  absence  of  the 
pollex  being  compensated  for,  as  Meckel  hints  (Archiv,  p.  48), 
by  the  enormous  aevelopment  of  the  pisiform  bone  (figs.  5  to  8), 
to  which  are  attached  numerous  strong  muscles,  wliile  a  long 
strigil-shaped  bone*  (fig.  11),  passing  backward  from  the 
scaphoid,  more  tlxan  makes  up  for  the  comparative  shortness  of 
the  calcaneal  process, 

EXPLANATION  OF  PLATE  VIILf 

Tig,  1.  Right  fore  foot,  inner  side. 

Fig,  2i  Foreshortened  palmar  view  of  the  same. 

Fig,  3.  Right  hind  foor,  inner  side. 

Fi^,  4.  Plantar  surface  of  the  same. 

Fi/g,  6,  Dorsal  view  of  radius  and  ulna  and  proximal  row  of  carpal  hones, 

left  side. 
Fig,  6.  Dorsal  view  of  ^arp^  and  metacai^al  hones^  right  side, 
Fig,  7.  Palmar  aspec);  of  tne  proximal  row  of  the  carpal  honeS;  left  side:^, 


*  This  bone,  termed  '^  schaufelfdrmiger"  hy  Meckel,  is  not  unlike  the 
instrument  used  hy  the  Romans  when  perspiring  in  the  hath :  hence  the 
name  which  I  have  applied  to  it.  Those  who  prefer  a  long  Latinized 
name,  may  call  it  striguifortn.  Meckel  considered  that  it  was  prohahly  a 
homologue  of  the  hone  which  carries  the  spur  in  the  Omithorhynchus  j 
and  puvier,  in  his  *  03semen8  Fossiles  ^  (nouvelle  <^dit.  Paris,  1823,  tome  v. 
1*^'*  partie,  p.  108),  makes  the  following  remarks  relative  to  its  prohable 
function  : — "  Un  os  surnum^raire  artic\il^  eur  le  cuneiforme  interne,  et  qui, 
4ans  le  Tamanoir,  le  Tamandua,  et  les  Pangolins,  est  triangulaire  et  fort 

r;tit,  mais  qui,  dans  le  petit  Fourmilier,  s'allonge  et  s'elargit  de  manier© 
former  une  sorte  de  talon ;  il  est  vrai  que  dans  cette  espece  le  calcant^um 
est  extraordinairement  court,  ne  se  portant  point  en  arri^re  plus  que 
I'astragale  lui-rmeme.  Get  os  surnum^raire  est  ce  qui  donne  a  la  plante 
du  pied  du  petit  Fourmilier  cette  forme  concave  qui  la  rende  si  propre  k 
^Ipp^*a6ser  les  branches  et  k  grimper  aux  arbres.'' 

t  fh%  figures  of  hones  are  ^^en  from  a  non-articulated  skeleton^ 
somewhat  imperfect,  belonging  ^  the  Royal  College  of  Surgeons. 

X  The  QB  lui^ar^  on  this  side  was  divided  into  two  boi^es  of  equal  size, 
but  w^  single  on  the  right  side  of  t^ie  skeleton,  and  on  both  sides  in  the 
6pecime4  wpiP^  I  ^issectefl*  Whether  this  division  be  due  to  a  fracture, 
which  is  fmproV^^kij  ^s  ^e  the  fOBvi^  pf  a  development  fcajn  two  distinpt 
osseoiu  t^tviM,  is  « fU^^tliil  t^es^qi, 
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Fig.  8.  Lateral  view  (ulnar)  of  carpal  and  metacarpal  bones,  right  side*. 

Fip.  9.  Dorsal  view  of  metacarpals  and  phalanges,  left  fore  foot 

jy.  10.  Lateral  yiew  (radial)  of  the  same. 

Fip,  11.  Inner  riew  of  bones  of  left  hind  foot. 

F%g.  12.  Bight  hind  foot,  fibular  yiew. 

Fig,  13.  Tibial  view  of  tne  same  (the  strigil  bone  being  remoyed). 

Fore  foot : — 

u/.  ulna.  p9.  pisiform. 

r.  radius.  mg,  magnunu 

9C,  scaphoid.  ten.  unciform. 

/.  lunar.  mc.  metacarpaL 

c.  cuneiform.  ph.  phalanx. 

Hind  foot : — 

t.  tibia.  9t.  strigil  bone. 

/.  fibula.  tc.  internal  cuneiform. 

cL  calcaneum.  mc.  middle        „ 

c6.  cuboid.  xc.  external      „ 

90.  scaphoid.  wL  metatarsal. 

as.  astragalus.  A.  hallux. 

The  numbers  11.  III.  IV.  V.  indicate  digits. 


XXX. — Additional  Notes  on  Sea-bears  (Otariadse). 
By  Dr.  J.  E.  Gray,  F.E.S.  &c. 

Pbofessor  Turner,  of  Edinburgh,  has  kindly  left  with  me  for 
examination  three  skulls  of  a  species  of  Sea-bear  from  "  Tuesday 
Bay,  Desolation  Island"  (which  is,  no  doubt,  the  Desolation 
Land  of  the  charts,  on  the  south-west  coast  of  Patagonia),  and 
a  skull  that  was  presented  to  the  Anatomical  Museum  of  the 
University  of  Edinburgh  by  the  late  Professor  Goodsir,  who 
received  it,  with  the  cranium  of  a  Caffer,  from  Mr.  C.  Bell,  as 
a  '^  seal-head  from  the  Cape  of  Good  Hope." 

The  skulls  from  Desolation  Island  evidently  belong  to  the 
species  which  I  have  described  as  Enotaria  nigrescensj  the 
usual  Fur-Seal  of  the  Falkland  Islands  and  other  parts  of  the 
coast  of  South-west  America. 

Two  of  the  skulls  are  from  adult  animals,  are  without  the 
lower  jaws,  and  have  only  a  few  worn  and  broken  teeth^ 
having  been  rolled  on  the  beach. 

The  other  skull  is  of  a  young  animal,  exactly  similar  to  the 

*  The  mechanism  of  the  grasping-action  of  the  fore  foot  appears  to  be 
as  follows : — ^The  pisiform,  by  the  contraction  of  the  large  palmar  muscle, 
is  brought  into  a  line  with  the  long  axis  of  the  forearm ;  the  flexor 
muscles  contract ;  but  the  third  metac&rpal  cannot  be  brought  into  a 
position  of  less  than  a  right  angle  with  the  pisiform,  owing  to  the 
impingement  of  the  downward  process  of  the  unciform  against  uie  latter 
bone ;  the  ungual  phalanges,  however,  of  the  two  functional  digits,  free 
to  act,  are  drawn  down  into  apposition  against  the  yicarious  poUex. 
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skull  of  a  young  Etu>taria  ntgrescens^  n.  1013  e,  in  the  British* 
Museum  collection.  The  front  edge  of  the  hinder  nostrils  is 
as  arched  as  in  that  specimen ;  the  teeth  are  rather  more  de- 
veloped and  larger  than  in  our  skull ;  they  have  a  well-marked 
central  lobe  and  a  distinct  small  acute  tubercle  on  the  front 
edge  of  the  cingulum. 

The  two  adult  skulls  are  very  like  the  adult  skull  of  E,  wi- 
grescensj  1013  rf,  in  the  British  Museum ;  but  the  opening  of 
the  internal  liostrils  is  narrower,  and  their  front  edge  in 
one  is  not  nearly  so  angular,  and  in  the  other  it  is  rather 
more  arched  than  in  either  of  the  other  two  skulls,  showing 
that  the  size  of  the  posterior  nasal  aperture  and  the  form  of  its 
front  edge  vary  in  different  specimens  of  this  species. 

The  comparison  of  the  young  skull  with  the  more  adult  one 
shows  that  the  grinders  change  their  position  considerably 
as  regards  the  front  edge  of  the  hinder  nasal  opening.    In  the 

J^oung  skull  of  Euotaria  nigrescens  the  hinder  end  of  the  tooth- 
ine  is  very  near  (not  a  quarter  of  an  inch  from)  a  line  level 
with  the  front  edge  of  the  internal  nasal  opening,  and  the 
hinder  part  of  the  palate  in  front  of  the  aperture  is  nearly  as 
broad  as  the  middle  of  the  palate:  in  the  adult  skull  the 
hinder  end  of  the  tooth-line  is  a  full  inch  from  the  front  edge 
of  the  internal  nasal  opening,  the  hinder  part  of  the  palate 
is  contracted  toward  the  internal  nostril,  and  the  internal 
nasal  opening  is  lengthened  and  narrowed ;  but  the  real  posi- 
tion of  the  teeth,  as  compared  with  the  front  part  of  the 
zygomatic  arch,  is  little  altered,  though  the  form  of  the  palate 
gives  them  the  appearance  of  being  more  changed  than  they 
really  are. 

These  skulls  are  interesting  as  showing  that  Euotaria  ni-* 
grescenSy  like  Otarxa  leonina  and  Morunga  elepJianttnay  are 
common  to  the  Falkland  Islands  and  the  west  coast  of  South 
America. 

The  chief  character  by  which  the  adult  skull  of  Euotama 
nigrescens  can  be  distinguished  from  the  adult  skull  of  Arctch' 
cephalus  Delalandii  is,  that  the  hinder  or  fifth  upper  grinder 
and  the  penultimate  or  fourth  are  placed  rather  in  front  of  the 
hinder  edge  of  the  front  part  of  the  zygomatic  arch ;  but  the 
position  of  the  teeth  is  most  distinctive  in  the  skidl  of  the 
young  animal,  and  loses  much  of  its  importance  in  comparing 
old  skulls  together,  imless  the  skulls  and  teeth  are  veiy 
accurately  compared ;  and  even  then  the  distinction  is  more 
imaginary  than  real. 

The  skull  from  the  Cape  of  Good  Hope  has  been  described 
and  figured  by  Dr.  Turner  under  the  name  of  Arctocephalus 
BchisthyperoeSj  in  the  '  Journal  of  Anatomy  and  Physiology,' 
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vol.  iii.  p.  113.  The  name  is  changed  to  A.  schistup&rue  lit 
Dr.  Gttnther  in  the  *  Zoological  Record'  for  1868,  5.  20.  It 
IB  eridentl J  the  skull  of  a  half-grown  animal,  with  all  its 
teeth  developed,  but  with  the  sutures  of  the  bones  still  appa- 
rent. It  agrees  in  every  respect  with  what  I  should  expect  to 
be  the  form  and  structure  of  the  skull  of  Arckx^halus  Dela* 
landii  from  the  Cape ;  but  unfortunately  the  two  skulls  of  that 
Sea-bear  from  the  Cape  which  are  in  the  British  Museum  are 
from  old  animals ;  and  the  specimen  figured  by  Cuvier,  Oss. 
Foss.  V.  220, 1. 18.  f.  5,  is  also  adult.  It  differs  from  the 
skulls  of  the  two  adult  specimens  of  that  species  in  the  British 
Museum  in  the  hinder  nasal  aperture  being  much  extended 
forwards  and  gradually  tapering  to  a  point  in  front,  which 
reaches  to  the  transverse  paiato-maxillary  suture.  This  pecu- 
liarity in  the  form  of  the  palate,  which  Frof.  Turner  has  not 
observed  in  any  other  seal-skull,  seems  to  have  induced  him 
'to  regard  it  as  a  distinct  species. 

From  the  examination  I  have  made  of  the  skulls  of  seals 
in  the  Museimi  and  other  collections,  I  am  induced  to  believe 
that  it  is  an  individual  abnormality  oiArctocephalvs  Delatandii. 
I  have  observed  a  similar  malformation  in  the  palates  of  two 
other  species.  I  was  myself  misled  by  their  structure  to  regard 
a  skull  with  such  a  deformity  as  a  distinct  species  before  I  met 
with  the  other  examples. 

'  At  one  time  I  thought  that  it  might  be  a  peculiarity  of  the 
young  state,  as  it  had  up  to  that  time  only  been  observed  in 
skulls  of  half-grown  animals.  I  have  observed  it  in  half^ 
grown  specimens  oi  Euotarta  nigrescens ;  but  the  skulls  of  the 
very  young  specimens  of  this  seal  in  the  British  Museum  have 
the  front  edge  of  the  hinder  nasal  opening  truncated  and 
slightly  arched  in  form,  with  well-developed  square  palatine 
bones  united  by  a  straight  central  suture,  just  as  in  the  adult, 
but  broader  and  straighter. 

It  was  this  observation  that  induced  me  to  return  to  my 
original  opinion,  that  the  skuU  which  I  had  at  first  regarded  as 
a  young  skull  of  Arctocephalu^  montertensis  (Proc.  Zool.  SoCi 
1869),  and  then  as  a  separate  species  under  the  name  of 
A.  californtanus  (Cat.  Seals  and  Whales,  p.  51),  was  only  a 
monstrosity  of  A,  montertenstSj  as  I  did  in  the  Ann.  &  Magi 
Nat.  Hist.  1866,  xviii.  p.  232 1  and  I  am  now  induced  to 
believe  that  Arctocephaliis  schiathyperoea  is  only  an  imper- 
fectly developed  skull  of  Arctocepnalus  Delalandiiy  or,  as  it 
ought  to  be  called,  A.  antarctica. 

Dr.  J.  R.  Forster,  in  Cook's  Voyage  in  1775,  observed  the 
Eared  Seal  at  the  Cape  of  Good  Hope,  and  called  it  Phoca 
ursina*     Believing  it  to  be  the  same  as  the  Sqa-bear  he  had 
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observed  in  New  Zealand^  Thunberg,  in  hid  list  of  Cape 
mammalia  in  the  third  yolume  of  the  Tranaactiona  of  the 
St.  Petersburg  Academy,  iii.  322,  notices  this  animal  under 
the  name  of  Phoca  antarctica.  (See  Fischer,  Syn.  Mara.  p.  242.) 
Dr.  Peters  has  applied  the  name  of  Otaria  puiilla  to  this 
species,  believing  it  to  be  the  Petit  Phoque  of  Buffon,  which  has 
been  named  Phoca  jptunUa  by  Schreber,  and  had  before  been 
named  Phoca  parva  by  Boddaert.  Buffon  says  that  it  came 
either  from  India  or  tne  Levant ;  but  it  is  not  by  its  descrip- 
tion to  be  distinguished  from  a  young  specimen  of  almost  any 
of  the  species.  It  is  as  likely  to  have  come  from  the  Falk- 
land Islands  as  from  the  Cape,  as  the  French  had  traffic  with 
les  lies  Malouines,  as  they  call  them. 

Mr.  Gill  considers  Steller's  Sea-bear  ( Callorhinus  ursinua) 
to  be  the  type  of  M.  F.  Cuvier's  genus  Arctocephalus,  and 
therefore  abolishes  Callorhinus  and  gives  the  new  name  of 
Halarctus  to  the  true  Arctocephali — thus  unnecessarily  adding* 
to  the  confusion  of  the  generic  names  of  these  animals.  He 
fell  into  this  tnistake  by  not  observing  that  Phoca  ursina,  and 
even  Otaria  ursina^  had  been  applied  to  several  species,  from 
very  different  localities,  that  F.  Uuvier  established  his  genus 
on  the  skull  of  P.  ursina  of  Forster,  from  the  Cape,  which 
he  (M.  Cuvier)  had  named  Phoca  Dehlandii^  and  that  F, 
Cuvier  does  not  figure  a  skull  of  the  Sea-bear  of  Steller :  in^ 
deed  the  French  collection  did  not  at  that  time,  nor  does  it 
even  now  possess  one;  and  I  feel  assured  that  if  it  had, 
F.  Cuvier  would,  according  to  his  custom,  have  established 
for  it  a  genus  distmct  from  Arctocephalus^  the  skulls  of  the  two 
genera  being  of  such  distinct  forms. 

Dr.  Peters,  in  his  two  papers  on  the  Eared  Seals  {Otaria)^ 
uses  the  length  of  the  ears  and  the  existence  or  non-existence 
of  the  under-fur,  as  well  as  the  characters  used  by  Mr.  Gill 
and  myself,  to  separate  the  species  of  these  animals  into  sub^ 
genera. 

The  length  of  the  ears  may  probably  afford  good  characters 
for  the  separation  of  the  species  and  groups,  if  they  can  be 
observed  in  the  living  animals.  As  yet,  only  one  species  of 
these  animals,  the  Sea-lion  or  Sea-bear  {Otaria  leontna),  hafi 
been  observed  alive  in  Europe;  so  that  Dr.  Peters^s  iiotes 
could  only  be  derived  from  the  examination  of  more  or  less 
carefully  preserved  skins }  and,  I  fear,  little  dependence  can  be 
placed  on  them. 

The  length,  abundance,  and,  indeed,  the  presence  or  ab- 
sence of  the  under-fur  greatly  depend  on  the  season  at  which 
the  ijpecimen  is  obtained  or  observed.  It  is  true  that  the 
sealers  call  some  seals  hair-  and  others  fur-seals ;  but  that  is 
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only  because  what  they  call  hair-seals  never  have  more  than 
a  very  small  Quantity  of  imder-fur  in  the  fur-season ;  but,  on 
the  other  hand,  many  fur-seals  at  some  seasons  have  only  a 
small  quantity  of  the  under-fur  which  is  so  long  and  abundant 
at  other  periods. 

The  form  of  the  hinder  opening  of  the  nostrils,  and  the  form 
of  its  front  edge,  when  only  one  or  two  skulls  of  a  species  were 
examined,  have  been  regarded  as  constituting  a  good  character ; 
but  when  an  extensive  series  of  the  skulls  of  a  smgle  species  or 
of  several  species  have  been  examined,  that  part  is  louna  to  vary 
considerably  as  to  the  width  of  its  different  parts,  and  espe- 
cially in  the  form  of  the  front  edge.  As  far  as  my  observa- 
tions have  extended,  the  hinder  opening  of  the  nostrils  appears 
to  become  narrower,  and  especially  its  front  edge,  as  the  ani- 
mal becomes  adult  or  aged ;  and  in  the  skulls  of  the  younger 
specimens  it  is  broader,  shorter,  and  the  front  edge  is  broader 
and  more  truncated  or  straight,  with  only  a  slight  rounding 
at  the  sides. 

The  position  of  the  grinders,  as  regards  the  front  part  of  the 
zygomatic  arch,  is  a  good  character  for  the  distinction  of  the 
species,  especially  if  a  series  of  skulls  from  animals  of  different 
ages,  and  Irom  the  same  locality,  of  each  species  are  compared 
together ;  and  it  is  the  same  with  the  rooting  of  the  grinders 
themselves.  But  when  adult  skulls  of  the  different  species  are 
compared  together,  the  forms  of  the  skulls  are  so  altered,  the 
grinders  generally  so  worn  and  altered  by  age,  and  their  posi- 
tion in  different  species  so  similar,  that  the  distinction  of 
the  species  then  becomes  more  difficult. 

The  Eared  Seals  (Otariad^)  should  certainly  form  a  distinct 
family  from  Phocidse  and  Trichechidae,  of  the  suborder  Pinni- 
pedia»  They  are  distinguished  by  the  distinct  cylindrical 
conch  to  the  ears,  the  elongated  arms  and  shins,  the  feet 
fringed  with  a  scolloped  naked  membrane ;  the  fore  feet  are 
expanded  into  the  form  of  a  more  or  less  triangular  fin,  and  the 
hind  feet  are  elongated  and  narrow.  The  front  toes  gradually 
diminish  in  size  from  the  inner  side ;  and  the  hind  toes  are 
nearly  of  equal  length,  the  outer  ones  on  each  side  being 
rather  the  strongest ;  they  are  all  clawless.  The  fur  in  general 
is  provided  with  a  more  or  less  thick  under-fur.  They  walk 
on  the  limbs,  and  rest  with  the  hind  part  of  the  body  bent 
down  and  the  legs  directed  forwards. 

The  skull  and  skeleton  are  as  distinct  from  those  of  the  seal 
as  the  external  form. 

The  female  lies  on  her  back  to  receive  the  caresses  of  the 
male;  and  the  young  are  born  on  the  shore,  and  then  gradually 
taught  to  swim. 
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'  The  genera  of  the  family  may  be  divided  into  tribes  thus : — 

Section  I^  Palate  produced  behind  to  a  line  even  with  the  con* 
dylea  of  the  jaws.     Grinders  \ .  J.     Sea-lions. 
Tribe  1.  Otabiina. 

1.  Otaria.    East  and  west  coast  of  South  America. 
Section  II.  Palaie  only  extended  behind  to  a  line  even  with  tie 

middle  part  of  the  zygomatic  arch.     Sea-bears. 
Tribe  2.  Callorhinina.     Grinders  f .  f .     Skull  oblong ; 
face  broad,  shorter  than  the  orbit ;  forehead  arched. 

2.  CaUorhintts.     North-west  coast  of  America. 

Tribe  3.  Arctocephalina.  Grinders  J  .  y  j  face  of  the 
skull  shelving  in  front;  the  fifth  and  sixth  grinders 
behind  the  front  of  the  zygomatic  arch. 

3.  Phocarctos.  Grinders  large,  lobed,  the  six  upper  with 
two  notches  on  the  hinder  ea^e.    South  America. 

4.  Arctocephalus,   Grinders  thick ;  crown  conical.  Africa. 

5.  Euotaria,  Grinders  large,  subcylindrical,  crown  coni-« 
cal ;  face  broad.     South  America. 

6.  Oypsophoca.  Grinders  moderate-sized,  compressed^ 
witn  a  small,  more  or  less  distinct  lobe  on  the  front 
edffe  of  the  cingulum ;  face  narrow,  compressed.  Aus- 
tralia. 

Tribe  4.  Zalophina.  Grinders  f .  f ,  large,  thick,  in  a  close 
continuous  series ;  the  fifth  upper  in  front  of  the  bacl^ 
edge  of  the  zygomatic  arch. 

7.  Zalophus.  Grinders  large  and  thick,  in  a  close  uniform 
series.     South  America. 

8.  Neophoca.  Grinders  large,  thick,  all  equal,  in  a  con-« 
tinuous  uniform  series.     Australia. 

Tribe  5.  Eumetopiina.  Grinders  f .  f ,  more  or  less  far 
apart ;  the  hinder  upper  behind  the  hinder  edge  of  the 
zygomatic  arch,  and  separated  from  the  other  grinders 
by  a  concave  space. 

9.  Eumetopias.    West  coast  of  America. 

10.  Arctophoca.    West  coast  of  South  America. 

The  skulls  of  the  following  species  are  not  known : — 

1.  Arctocephahis  falklandicus^  Gray,  Hamilton,  not  Peters* 

New  Georgia.     B.M. 

2.  Arctocephahis  nivosttSy  Gray  {A,  leonina,  yai.y  Murie,Proc, 

Zool.  Soc.  1869,  p.  108 1 ! !).    Cape  of  Good  Hope.   B.M. 

3.  Arctocephahis  j^br^ter*.  Fischer  {Phoca  ursina,  J.  R.  Forster) . 

Cloudy  Bay,  New  Zealand.    (Ann.  &  Mag.  Nat.  Hist, 
1868,  i.  p.  219.)     Grinders  f .  f ,  conical. 

Ann.  &  Mag.  N.  Hist.  Ser.4.  Vol.  iy.  19 
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The  latter  animal  ia  eaaily  known  from  I^.  J.  B«  Forsteir's 
description  and  figures. 

Phoca  mora,  Pallas  (Zoog.  Bosso- Asiatica ;  Fischer,  Sy- 
nops.  p.  24z:  Kees,  Cyclopsedia,  l%aca),  from  the  Caribbee 
l8Ld?,is  m<;8t  likeVSey^g'ofaomi'north^we^t  specie,  of 
the  family. 

1  cannot  agree  with  Dr.  Murie  (Proc.Zool.Soc.  1869,  p.  108) 
in  regarding  Otaria  Philtppii  as  the  same  as  0.  Hooketi^  but 
consider  it  a  distinct  genus. 


XXXI. — Note  on  Anthracosaurus.     By  Albany  Hancock, 

F.L.S.,  and  Thos.  Atthet. 

In  the  following  brief  remarks  we  wish  to  stipply  a  note  to 
our  paper  on  Anthracosaurtts  and  Urocordylus^  published  in  the 
September  Number  of  the  *  Annals.'  fil  that  paper  we  de- 
scribed a  large  portion  of  the  skull  of  Anthrcuiosaurus  and  a 
Sortion  of  a  mandible  belonging  also  to  the  same  Labyrintho- 
ont.  We  spoke  likewise  of  the  occurrence  of  a'centrai  sternal 
plate,  ribs,  and  vertebras  which  we  thought  belonged  to  that 
Amphibian.  We  are  now  in  a  position  to  show  that  another 
considerable  fragment  of  a  skml  of  this  interesting  Laby- 
rinthodont  has  occurred  in  the  same  locality,  the  true  nature 
of  which  fossil,  howerer,  has  been  misunderstood* 

In  the  ^  Annals,'  some  months  ago,  Mr.  T.  P.  Barkas  de- 
dicribed  what  he  considered  to  be  a  malar  bone  as  large  as  that 
of  a  full-grown  crocodile.  Having  obtained  some  authentic 
information  respecting  this  enigmatical  bone,  we  are  not  sur- 

i)rised  to  find  that  it  has  no  resemblance  whatever  to  a  repti- 
iftn  malar,  and  that  it  is,  in  fact,  composed  of  several  of  -the 
tipper  cranial  bones  of  the  Labyrinthodont  alluded  tO» 

Mr.  William  Dinning,  a  clever  young  palseontologist,  was 
allowed  by  the  owner  of  the  fossil  in  question  to  make  a 
drawing  of  it ;  and  he  has  kindly  permitted  us  to  refer  to  his 
figure,  which  represents  the  specimen  of  the  natural  si^e,  and 
has  all  the  appearance  of  great  accuracy.  With  the  aid  of  this 
drawing  and  the  originar  incomplete  description  in  the  '  An- 
nals '  there  is  no  difficulty  in  determining  the  real  nature  of 
this  so-called  malar.  That  it  is  the  upper  portion  of  the 
cranium  of  a  Labyrinthodont,  there  can  be  no  doubt  j  neither 
can  there  be  any  doubt  that  it  consists  of  the  two  frontals  (which 
are  quite  distinctly  displayed),  the  parietals,  and  the  greater 
portion  of  the  supraoccipitals. 

•    We* have*  recently  had  an  opportunity  of  examining  a  per- 
fect cranium  of  la  large  Labyrinthodont  resembling  Loicomma* 
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In  this  specimen  the  contour  of  the  combined  frontak^  parie- 
tals^  and  snpraoccipitaLs  resembles  the  general  contour  of  the 
bones  composing  the  so-called  malar  in  the  most  remarkable 
majmer ;  only  in  this  fine  cranium  they  are  altogether  more 
elongated  in  proportion  to  their  width  than  they  are  in  it ; 
and^  besides^  in  the  former  the  outer  margins  of  the  frontals 
are  parallel,  or  nearly  so,  while  in  the  so-called  malar  the 
frontals  considerably  widen  anteriorly.  Now  in  Anthraco- 
saurus  this  is  precisely  the  case ;  and  though  in  our  specimen 
of  this  Labynnthodont,  described  in  the  paper  before  referred 
to,  the  frontals  are  a  little  larger  than  those  of  the  so- 
called  malar,  they  agree  with  them  exactly  in  form  and  pro- 
portion. This  is  sufficiently  evident,  notwithstanding  that 
they  are  not  quite  perfect.  Moreover  the  surface-sculp- 
ture of  the  bone  in  Anthracosaurtcs  is  very  similar  to  that 
represented  in  Mr.  Dinning's  drawing ;  and,  indeed,  Mr.  Din- 
ning says  that  the  surface-sculpture  in  the  two  is  exactly  the 
same. 

We  can  therefore  have  little  difficulty  in  concluding  that 
this  so-called  reptilian  malar  is  really  a  considerable  portion 
of  the  upper  central  bones  of  the  cranium  of  Anthracosaurus, 
It  was  found  in  the  same  locality  that  supplied  our  specimen 
of  this  Labyrinthodont,  and  not  very  long  Defore  it  occurred. 


XXXII.— 'De^cnjp^tim  of  Ceryle  Sharpii,  a  new  Kingfisher 
from  the  Gaboon.    By  John  GFould,  F.K.S. 

I  HAVE  long  had  in  my  collection  a  specimen  of  this  King-i 
fisher,  which  is  closely  alUed  to  the  well-known  Ceryle  maacima^ 
but  presents  certain  striking  points  of  diflference*  In  the  first 
place,  it  is  somewhat  smaller^nd  has  the  crest  almost  unspotted 
and  the  back  entirely  so.  The  principal  difierence,  however, 
is  in  the  colouring  of  the  abdomen.  In  Ceryle  mdxima  this  is 
white,  with  a  few  bars  of  slaty  black  on  the  flanks,  while  the 
Under  tail- coverts  are  pure  white  j  but  in  the  new  species  the 
abdomen  and  under  tail-coverts  are  slaty  black  profusely 
banded  with  white.  Again,  the  under  wing-coverts  are  thickly 
banded  with  black  bars,  whereas  in  C.  maxifna  they  are  pure 
white. 

I  think  there  can  be  no  doubt  as  to  the  distinctness  of  tha 
present  species,  which  I  propose  to  call  Ceryle  Sharpii^  in 
nonbur  oi  Mr.  Sharpe,  who  is  now  engaged  on  a  monograph 
of  this  fine  group  of  birds. 
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XXXIII.— On   Catamites.     By  the  Rev,  J.  W.  Dawson, 
LL.D.,  F.R.S.,  &c.,  Principal  of  M'Gill  College,  Montreal. 

To  the  Editors  of  the  AnndU  and  Magazine  of  Natural  History. 

Gentlemen, 

I  have  read  with  much  Interest,  in  your  Number  for  August, 
the  translation  by  Mr.  Dallas  of  the  observations  of  M.  Grand'- 
Eury  on  Calamites  and  Asterophyllites.  These  observations 
are  especially  valuable  at  a  time  when  views  as  to  the  struc- 
ture and  affinities  of  these  plants,  at  variance  with  those  of  the 
best  observers  on  the  Contment  and  in  this  country,  are  being 
propagated  under  high  authority  in  England. 

The  observations  of  M,  Grand'Eury  in  the  Coal-measures 
of  the  Loire  accord  perfectly  in  many  important  points  with 
those  which  I  have  made  in  the  (Joal-iormation  of  Nova 
Scotia,  where  great  numbers  of  erect  Calamites  are  admirably 
exposed.  The  mode  of  growth  of  these  plants  is  stated  almost 
in  the  same  terms,  and  illustrated  by  figures,  in  my  paper  on 
"  Upright  Calamites,"  in  the  'Journal  of  tiae  Geological  Society,' 
vol.  vii.  (1851)  p.  194,  and  again  in  my  paper  on  "  the  South 
Joggins,"  in  the  same  Journal,  vol.  x.  (1853)  p.  34.  My  con- 
clusions are  shortly  summed  up  in  '  Ackdian  Geology,'  second 
edition,  p.  441.  There  are  only  two  points  in  which  my  ob- 
servations diflFer  from  those  of  M.  Grand'Eury.  In  none  of 
my  specimens  were  there  long  horizontal  rhizomes,  the  secon- 
dyltem.  budding  almost  &ec%  from  the  prim^.  I  hare 
not  seen  a  horizontal  rhizome  longer  than  a  few  inches.  This, 
however,  is  a  point  of  little  importance,  and  might  depend  on 
diversity  of  species  or  of  circumstances.  A  point  of  more 
consequence  is  that  M.  Grand'Eury  has  not  seen  leaves  slU 
tached  to  any  of  his  erect  stems.  I  do  not  wonder  at  this, 
because  the  leaves  occur  very  rarely ;  and  when  present,  it  is 
ofiken  difficult  to  trace  them  in  the  case  of  erect  stems.  I  have, 
however,  found  leaves  actually  attached  to  the  stems  referred 
1^  me  to  three  of  the  species  usually  recognized,  viz.  (7.  Cistiiy 
V,  Stickoviiy  and  (7.  nodosus.  In  the  former  they  are  long  ana 
aciculate,  in  the  two  latter  they  are  borne  in  whorls  on  verti- 
cillate  branchlets.  I  have  specimens  clearly  illustrating  these 
Jfacts,  and  can  affirm,  on  the  one  hand,  that  the  true  Cahimites 
had  leaves,  at  least  on  some  parts  of  their  stems,  and,  on  the 
other,  that  these  leaves  are  quite  distinct  from  those  which 
properly  belong  to  the  genera  Asterophyllites ^  Annularia^  and 
Sphenophyllum.  Beautiful  specimens,  showing  the  structure 
01  the  stem,  enabled  me  to  show,  several  years  ago,  that  the 
last-named  plants  resemble  Ferns  and  Lycopodia,  not  (7a/a- 
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mttesj  in  their  structure  (Joum.  Geol.  Soc.  vol.  xxii.  p.  135). 
Some  of  my  specimens  illustrating  these  points  were  exhibited 
at  the  Meeting  of  the  British  Association  in  Glasgow  in  1855 ; 
but  I  hope,  before  the  end  of  the  present  year,  to  have  the 
opportunity  of  demonstrating  the  facts  of  the  case,  by  means 
of  actual  specimens,  in  the  presence  of  the  Geological  Society, 

I  am,  Gentlemen, 
M'Gill  College,  Montreal*  Truly  yours, 

Sept.  1^,  1860.  I  ^^  Dawson, 


XXXIV. — Note  on  Anolis  auratus,  Daudin. 
By  Prof.  W.  Peters. 

Mb.  O'Shaughnessy,  Senior  Assistant  in  the  Natural-History 
Department  of  the  British  Museum,  has  taken  great  pains 
(Ann.  &  Mag.  Nat.  Hist.  1869,  iii.  p.  183)  to  prove,  as  he 
fancies,  that  I  had  taken  a  different  species  for  the  true  Anolia 
auratusy  Daudin,  and  that  I  had  described  the  latter  as  a  new 
species,  under  the  name  of  Anolis  tropidonotus.  I  may  be 
allowed  a  few  words  to  show  that  his  supposition  is  not  tenable, 
and  that  he  might  have  avoided  this  correction  by  a  little  more 
carefulness^ 

Daudin  (Hist.  Nat.  Kept.  iv.  p.  97)  says : — "  L'anolis  dor6 
«  •  .  est  parfaitement  semblable  .  •  .  aux  anolis  roquet  et 
ray^  J  et  tl  neparott  en  diffirerj  que  par  ses  doxgts  enti^rement 
amincisj  mime  h  leur  extrSmttS  et  par  sa  couleur  d'un  gris  dor6 
brillant  en  dessus,  par  une  ligne  tongittidinale  blanche,  bord^e 
de  hrwiktrty  partant  de  dessous  chaque  cdl  et  seprohngeant  en 
ligne  droite  sur  cluxqae  jlanc  jusqv! aux  cuissea.^^ 

Dumdril  et  Bibron  (Erp^tologie  G^n.  iv.  tableau,  pp.  46 
et  81)  place  the  genus  Norops  {Anolis  auratus)  together  with 
other  genera  "  h  doigts  non-ilargis,^  in  opposition  to  Anolis 
"  h  doigts  ilargis,^''  and  explain  this  more  accurately  by  say- 
ing, "  ce  genre  semble  former  le  passage  entre  les  trois  pr^c^- 
dents  et  celui  de  Anolis,  auquel  il  tient  par  quelques-unes  des 
espfeces  chez  lesquelles  la  dilatation  des  doigts  est  peu  sensible." 
Respecting  the  colours,  they  express  themselves  {l.  c.  p.  84) 
in  the  following  manner : — "  Uun  offre  une  raie  blanchdtre,  qui 
s^Stend  depuis  Voreille  jusqvUen  arri^re  de  PSpaule.^^  "  Dans 
notre  second  individu  .  .  ,  h  la  racine  de  celle-ci  {la  queue) 
aboutit  une  raie  hlanchdtre,  qui  vient  du  hord  infSrieur  de 
Vorhite,  en  suivant  le  c6tS  du  dos^  In  describing  the  limbs, 
they  say  (p.  38),  "  Port^s  en  avant,  Us  memhres  atteignentj  .  .  • 
ceux  de  derrihre  Is  hord  de  Voreille]^^  and  the  excellent  figure 
(pi.  37.  fig.  2)  shows  distinctly  a  larger  occipital  plate. 
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Now  the  contraiT  of  all  this  is  to  be  found  in  the  Mexican 
A*  tropidonotusj  which  has  the  toes  distinctly  dilated^  never  a 
white  stripe  on  the  sidey  no  larger  occipital  shield,  and  the. 
hinder  limbs  longer,  reaching  beyond  the  head  or  to  the  nasal 
aperture  {not  ear^opening,  as  Mr.  O'Shaughnessy  thinlcM). 
.  Of  course,  by  svpposin^y  aa  Mr.  O'Shaughneasy  does  sup* 
pose,  that  I)um^ril  and  Bibron's  description  of  the  length  of 
the  limbs  is  incorrect,  and  their  (with  regard  to  the  details)  very- 
Qxcellent  Qgure  erroneous  (composed  of  two  diflferent  species), 
and  by  suppressing ,  as  Mr.  O'Shaughnessy  does  suppress, 
Daudin  and  Dumml's  notice  about  the  characteristic  white 
lateral  marking,  it  will  be  easy  to  transmute  also  every  other 
species  of  Anolis  into  a  Nor  ops  auratus. 

It  is  well  known  that  the  length  of  the  tail  in  slender-tailed 
lizards  varies  very  much  accormng  to  the  individuals,  which, 
besides,  do  not  always  arrive  in  a  perfectly  natural  state,  ana 
that  it  therefore  is  not  to  be  considered  a  very  important 
character  for  distinguishing  species.  I  have  to  add  that  I 
have  lately  examined  specimens  of  A.  aurattiSy  Daudin^  which 
had  an  imperfect  or  perfect  second  series  of  large  scales  between 
the  supralabials  and  the  eye ;  but  this  second  series  is  not  con*' 
Stant,  and  consists  of  narrower  scales  between  the  supralabiak 
and  the  constant  scales  of  the  upper  row.  The  dilatation  of 
the  toes  in  A.  auraius  is  not  absent,  but  hardly  visible. 

Finally,  I  have  to  remark  that  I  have  examined  the  typ^ 
specimens  of  Norops  auratusy  Dum.  &  Bibr.,  at  Paris,  others 
at  Leyden,  the  Norops  aurattiSy  Wagler,  at  Munich,  and  the 
Anolis  12'StriattMy  Berthold,  at  Gottingen,  all  of  which 
belong  to  the  same  species,  foimd  only  in  the  northern  parts 
of  South  America,      ^        '  ^  ^ 
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By  Abthuk  W.  E,  O'ohaughnessy. 

Pbof.  Petees  has  kindly  communicated  the  above  to  me 
before  sending  it  for  insertion. 

As  he  calls  in  question  my  carefulness,  in  endeavouring  to 
refute  the  view  I  put  forward  in  the  March  Number  of  the 
^Annals'  of  the  present  year,  respecting  the  species  ofNorcpSy 
I  would  ask  permission  to  say  a  few  words  in  reply  to  hun. 
Daudin's  description  must,  as  I  said  before,  be  regarded  as  of 
generic  rather  than  specific  value ;  it  is  his  merit  to  have  dis- 
tinguished a  Norcps  from  an  Anolis  by  means  of  that  charac- 
ter of  "  doigts  amincis "  which  Prof.  Peters  quotes  above. 
As  to  the  toes  being  ^^  entiferement  amincis,"  it  is  dear.  that| 
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m  the  words  of  Dr.  Hallowell,  one  speciea  {N.  auratua)  has  the 
toes  ^^dilated|  although  not  to  the  same  extent  as  in  many 
species  o{  AnfiUay  while  in  the  other  species  (his  macrodac^ 
iylmj  which  is  the  12'atrtatita)  they  axe  "  totally  destitute  of 
such  dilatation,"  Daudin^  however,  gives  no  description  of 
pther  oharactera  su^cient  to  establish  one  or  other  of  the  spe^ 
cIqs;  the  coloration  which  he  describes  might  be  that  of  12- 
gtridtua^  were  it  not  for  the  two  different  descriptions  of  colora" 
tion  given  by'Dum^ril  and  Bibron  in  their  more  elaborate 
luseount  of  Noropa  auratus.  In  their  rSaum£  of  the  characters 
^f  that  species  1  read,  *^  Corps  d'un  brun  fauve  dor^,  avec  ou 
sans  bande  d'une  teinte.  plus  daire  sur  le  dos,"  with  no  mention 
whatever  of  a  white  stnpe :  and  in  their  coloured  figure  there 
is  only  a  paxtial  one  from  the  ear  to  the  shoulder,  wnereas  the 
dark  purpUsb  stripe  which  I  have  mentioned  as  occurring  in 
0kuratua  e^^tends  unaccompanied  the  whole  length  of  the  side. 
It  was  the  subse<juent  statement  about  a  white  lateral  stripe 
in  one  of  the  specimens,  together  with  the  length  given  to  the 
hind  legs,  which  led  me  to  presume  that  one  of  their  specimens 
might  have  been  a  N,  12-atriattia,  As,  however,  in  all  other 
respects  their  description  differs  from  that  oi  N,  12'atrtatuay 
justifying  Dr.  Berthold's  subsequent  separation  of  that  species, 
and  as  it  is  the  first  satisfactory  scientific  description  of  N, 
imrati^^  I  think  it  but  natural  to  take  it  as  the  basis  of  all 
argument  relative  to  that  species. 

Since  Dumdril  and  Bibron  have  given  two  descriptions  of 
the  coloration,  I  have,  of  course,  as  much  right  to  choose  the 
one  in  Bupport  of  my  view  as  Prof.  Peters  has  to  choose  the 
other.  My  '^  supposition  "  of  the  identity  of  his  Anolia  tropi- 
tbnotua  with  the  species  of  Dum^ril  and  Bibron  does  not, 
however,  rest  merely  or  even  chiefly  on  the  matter  of  the  co- 
loration, but  on  the  fact  of  the  agreement  of  the  two  in  alt  the 
•important  characters  which  are  more  properly  structural,  save 
-the  one  above  mentioned.  With  regara  to  ihiay  I  need  only 
quote  Dr.  Berthold's  express  statement  that  the  hind  limbs  in  ^y^ 
-nuratiia  of  Daudin,  Wagler,  and  Dum&il  and  Bibron  '^  reach 
to  the  mouth,  the  fore  limbs  even  beyond ;"  and  I  may  state, 
besides,  that  in  a  specimen  of  that  species  which  I  have  just 
examined  both  pairs  of  limbs  reach  beyond  the  head  (as  in 
trqpidonotiui).  What  can  be  plainer  than  these  words  of  Prof. 
Peters,-'^"  rw>o  longitudinal  rows  of  keeled  scales  between 
the  Bupralabials  and  the  eye  "  (in  tropidonotm)  ?  or  than  these 
of  Dum&ril  and  Bibron,— ^^  II  existe  un  double  rang  de  grandes 
&aiUes  car^n^es  au-dessus  de  la  s^rie  des  plaques  labiales 
snp^rieuriew '' ? 
.-   Curiously  enough,  in  the  latter  part  of  hisf  note,  Prof,  Petera 
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famishes  me  with  jet  further  confirmation  bj  stating  that  he 
has  lately  observed  a  second  ^i  imperfect  or  perfect  series  of 
larger  scales  between  the  snpralabials  and  the  eye"  in^l* 
auraius. 

Then,  again,  he  expressly  says  that  the  tail  in  his  species  is 
eyen  shorter  than  it  is  described  to  be  by  Dnm^ril  and  Bibron* 

Also  "  the  expansion  of  the  toes  is  more  developed."  We 
have  already  seen  how  explicit  Dr.  Hallowell  has  been  on  this 
point ;  and  he  states,  what  is  important,  that  his  specimen  of 
jV.  auratua  was  received  bom  the  Garden  of  Plants,  at  Paris. 
Prof.  Peters  himself  has  confessed  that  his  species  is  probably 
the  same  as  this  one  mentioned  by  Dr.  Hallowell,  and  that  it 
was  determined  as  N.  auraJtas  from  a  comparison  with  speci- 
mens in  the  Paris  Mnseum.  In  the  specimen  of  N,  auratus 
which  I  am  now  examining,  the  occipital  plate  is  very  small, 
much  smaUer  than  the  suiroun^g  scales,  just  as  it  is  said  to 
be  in  ^.  trcptdonotus.  Dnm^ril  and  Bibron  say  the  scales 
"  qui  occupent . . .  I'occiput  offirent  un  pen  moins  de  longueur," 
but  do  not  mention  a  large  occipital  plate. 

When  the  specimen  is  not  obviously  immature,  and  the  tail 
not  damaged  m  any  way,  its  comparative  length  should  at 
least  not  be  overlooKed,  as  all  the  descriptions,  mcluding  that 
of  Prof.  Peters,  make  it  a  particular  point. 

Now  N.  12'8trtatus  is  a  slenderer  lizard,  with  head  more 
depressed  and  pointed,  the  scales  of  the  mtuszle  only  keeled, 
those  of  the  rest  of  the  head  being  smooth  (the  head  is  entirely 
covered  with  keeled  scales  in  auratus ;  see  D.  &  B.) ;  tail  thrice 
the  length  of  the  body ;  toes  not  dilated,  much  shorter  limbs, 
and  only  one  series  of  scales  between  the  snpralabials  and  the 
eye.  And  if  these  differences  are  not  to  be  held  sufficient  in 
Dr.  Berthold's  hands  to  establish  his  species,  what,  I  would 
ask,  is  there  in  Prof.  Peters's  description  of  tropiaonotus  to 
warrant  him  in  separating 'that  form  from  N.  auraius^  Con- 
sequently, unless  Prof.  Peters  prefers  to  take  the  mere  colour- 
description  of  Daudin,  and  set  aside  altogether  that  of  Dum^ 
and  Bibron,  he  cannot  successfully  maintain  that  his  A^  tro' 
jndonotus  is  different  from  Norops  auratus^  or  that  the  12- 
striatus  of  Berthold  is  identical  with  it^  But  if  he  considers 
Daudin's  description  sufficient  to  characterize  one  or  other  of 
the  species,  and  would  insist  upon  the  species  so  characterized 
being  the  same  as  that  of  Dum^ril  and  Bibron,  then,  more 
than  ever,  is  his  Anolis  tropidonotus  a  Norops  auratus^  since 
all  the  other  characters  enumerated  by  those  writers  must  be 
attributed  to  the  species  of  Daudin. 

Although  I  have  not  observed  any  trace  of.  a  white  stripe 
in  Norops  auratus^  yet  there  may  perhaps  sometimes  be  a 
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partial  one,  as  represented  in  the  coloured  figure  which  shows 
the  black  or  purplish  stripe  of  that  species. 

As  I  stated  before,  Dr.  Hallowell  says  that  his  specimen  of 
N,  auraiiLs  (the  one  received  from  Paris)  was  ftova  Mexico. 
I  would  add  that  I  have  latelv  had  an  opportunity  of  examin- 
ing two  more  specimens  of  lyorops  duoaectmatruUua^  and  that 
they  agree  well  with  Dr.  Berthold's  description. 
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A  History  of  British  Hydroid  Zoophytes.    By  THOifAs  HnroKSy  B.A* 

2  vols.    VanYoorst,  1869. 

Ws  regret  that  circumstances  have  prevented  our  before  noti- 
cing this  valuable  work,  which  has  now  been  out  some  months.  It 
is  a  long  looked- for  addition  to  our  zoological  literature,  and  it 
comes  to  us  as  a  welcome  guest.  Mr.  Hincks  has  for  many  years 
laboured  patiently  and  assiduously  in  the  study  of  that  order  of 
animals  formerly  associated  with  organisms  belonging  to  wholly 
different  types,  under  the  general  term  Zoophytes,  but  now  con- 
sidered to  cojistitute  one  of  three  orders  included  in  the  class  Hy- 
drozoa  of  Huxley,  and  known  as  Hydroida.  A  work  upon  this 
subject  was  very  greatly  needed.  Two  classes  of  the  animals  em- 
braced in  Johnston's  '  Zoophytes '  had  already  been  ably  handled  in 
more  recent  publications — the  Polyzoa  by  Mr.  Busk*,  and  the  Acti- 
nozoa  by  Mr.  Gosse  f.  Meanwhile,  however,  the  class  Hydrozoa  has 
remained  untreated  of.  Wonderful  strides  were  being  made  in  our 
knowledge  of  the  affinities,  structure,  and  maryellous  life-history  of 
its. members.  The  discovery  of  the  so-called  '*  alternation  of  gene- 
rations,'' of  the  sexual  differentiation  of  many  species,  and  of  the 
peculiarities  and  diversity  in  the  mode  of  reproduction  and  evolution 
of  the  several  families  and  genera,  have  thrown  over  the  study  and 
investigation  of  this  order  of  animals  a  flood  of  interest  which  is 
perhaps  scarcely  equalled,  and  certainly  not  surpassed,  in  any  other 
group  of  the  animal  kingdom.  During  the  last  twenty  years  a  host 
of  able  naturalists  have  been  adding  their  contributions  to  the  com* 
mon  store  of  knowledge  of  these  animals.  Sars,  Ehrenberg,  Krohn, 
Agassiz  (father  and  son),  Loven,  Huxley,  Alder,  Hincks, YanBeneden, 
Allman,  EolHker,  Steenstrup,  Dujardin,  Gegenbaur,  Leuckart, 
StrethiU  Wright,  dark,  Greene,  Claparede,  Sua.  have  been  among 
the  most  active  investigators  who,  in  all  parts  of  the  world,  have 
been  patiently  working  out  those  detailed  facts  upon  which  alone 
the  generalizations  of  a  true  systematic  arrangement  can  be  based. 
'  The  History  of  British  Hydroid  Zoophytes '  opens  with  an  In- 

^  Catalogue  of  the  Manne  Polyzoa  in  the  Collection  of  the  British 
Museum.    By  George  Busk,  F.RS.  1852-54. 

t  A  History  of  the  British  Sea-Anemones  and  Corals.  By  P.  H.  Gosse, 
F.R.S.    Van  Voorst,  1860. 
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troduotion  of  Beyexity-eight  pages.  We  mimt  oonfess  to  great  dia* 
appointment  with  thi^  portion  of  the  work,  We  had  hoped  to  fin4 
here  a  careful  analytia  of  all  that  is  now  known  of  the  rejwodnotion, 
development,  and  acuities  of  these  animals^  given  in  sndi  a  way  as 
to  arouse  at  once  the  incipient  naturalist's  interest  and  stimulate 
him  not  so  much  to  the  collection  of  specimens  as  to  the  observatioii 
of  facts  and  the  history  of  species.  Instead  of  this,  we  £nd  only  a 
short  account  of  the  physiology,  general  morphology,  and  r^roduo- 
tion,  condensed  into  the  briefest  possible  space — so  much  so  as  to 
be  nearly  unintelligible  to  those  not  previously  acquainted  with  the 
subject,  and  repellent  from  its  laoonio  brevity.  This  is  much  to  be 
regretted.  An  attempt  to  describe  the  reproauction  of  the  Hydroida 
in  such  a  work  as  this  in  the  short  spaoe  of  twenty  pages  is  an  at« 
tempt  at  an  impossibility. 

.  When  we  pass,  however,  from  the  introduction  to  the  descriptive 
portion  of  the  work,  we  find  everything  to  merit  praise.  It  is  in 
this  that  the  value  of  the  book  consists.  It  has  for  some  time 
been  hopeless  for  any  beginner  to  attempt  the  study  of  the  smaller 
Hydroida ;  the  work  of  Johnston  was  so  greatly  behind  the  day, 
and  the  number  of  species  since  described  by  Alder,  Allman,  Hincks, 
Strethill  Wright,  Norman,  Hodge,  &c.  so  great,  that,  scattered  as 
they  were  throughout  all  sorts  of  publications,  some  illustrated  and 
some  not,  it  would  have  been  a  hopeless  task  for  any  naturalist  who 
had  not  gradually  kept  paoe  with  tiie  subject  to  commence  de  novo 
its  study.  It  is  therefore  with  no  littie  interest  we  take  up  these 
volumes,  in  which  all  the  spedes  that  have  been  described  are  brought 
together,  carefully  defined,  and  fully  illustrated. 

Mr.  Hinoks  distributes  the  Hydroida  into  three  suborders,  which 
he  names  Athecata,  Theoaphora,  and  Gymnochroa — names  which 
correspond  with,  but  are  certainly  preferable  to,  the  Tubularina, 
Sertularina,  and  Hydrina  of  Ehrenberg  as  adopted  by  Johnston,  and 
with  the  orders  HydridsB,  Corynidse,  and  Sertularidffi  of  Greece,  the 
last  being  objectionable,  not  only  because,  as  the  former,  they  arQ 
derivatives  firom  the  names  of  genera,  but  doubly  so  as  having  the 
termination  -tc^cc,  which  is  always  considered  to  be  indicative  of 
lamilies,  and  not  of  orders.  These  suborders  contain  one  hundred  and 
seventy*nine  roecies,  of  which  8ixty<*one  only  are  to  be  found  in  the 
*  History'  of  ^r,  Johnston.  The  chief  discoverios  have  been  among 
ihe  Athecata,  as  will  be  evident  &om  the  following  table,  and  are 
for  the  most  part  very  small  forms  :-* 

Hinok«»     Johiu|oii« 

Atiiecata     72  14 

Theoaphora    93  43 

Gymnochroa  , 4  4 

The  descriptions  of  both  genera  and  species  are  very  oarefdlly  drawn 
up,  and  are  full  without  being  diffuse,  Dichotomous  tables  are 
given  at  p.  51  of  the  Introduction ;  these  are  always  very  useful) 
94i4  will  at  once  enabls  fh^  studeut  to  refer  any  speouds  iriiioh  he 
may  find  to  its  place. 
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:  Numerous  woibdouts  are  intetspersed  throughout  the  text;  and  the 
aeeond  volume  is  entirely  oooupied  with  sixty •seyen  plates  of  the 
species,  from  drawings  hv  the  author  and  his  friends,  and  engraved 
by  Tuffen  West.  The  plates  are  exoellent ;  almost  every  species  is 
ftllly  illustrated,  and  the  character  of  the  drawings  is  all  that  could 
be  wished. 

•  JJritisk  Ootiehohmj.    Vol.  V.    By  Johk  Qwrjx  Jepfkets,  F.R.8., 

P.G.B.,  &c.    Van  Voorst,  1869. 

Mb*  Je^frsyb's  work  upon  the  British  Mollusca  is  complete.  We 
have  from  time  to  time  noticed  the  previous  volumes  as  they  were 
published,  and  are  glad  to  welcome  the  fifth  and  concluding  volume. 
We  believe  that  the  work  has  extended  to  a  much  greater  length 
than  was  originally  contemplated  by  its  author ;  but  at  the  same 
^me  it  is  much  more  complete.  While  we  regret  that  this  very 
perfection  of  the  book,  and  its  consequently  increased  price,  places 
it,  we  fear,  beyond  the  reach  of  many  active  naturalists,  the  length 
of  whose  purse  is  not  in  proportion  to  their  ardour  in  the  pursuit  of 
natural  history,  it  will  be  a  satisfaction  to  all  students  of  conchology 
who  can  purchase  Mr,  JefTreys's  work  to  find  that  it  supplies  them 
with  all  tiiat  they  could  desire.  There  is  very  much  here  which  is 
not  to  be  met  with  in  the  *  History  *  of  Eorbes  and  Hanley — descrip- 
tions and  figures  of  the  numerous  species  which  have  been  recently 
added  to  the  British  fauna,  descriptions  of  a  large  nimiber  of  the 
inhabitants  of  the  shells  which  are  not  to  be  found  elsewhere,  nu- 
merous corrections  of  synonymy,  much  extended  information  on' 
the  range  in  area,  in  depth,  and  in  geological  time  of  the  species, 
together  with  a  mass  of  carefully  analyzed  and  compressed  detadli. 
on  life-history  and  habits,  collected  from  the  extended  bibliography 
on  the  subject  of  the  last  twenty  years. 

The  present  volume  contains  the  history  of  the  families  Aplysiadcs, 
Pleurobranchidea,  BuncinidsD,  and  Pleurophyllidiidee ;  the  order 
Nudibranchiata,  the  marine  Pulmonobranchiata,  and  the  classes 
Cephalopoda  and  Fteropoda,  The  account,  of  the  Nudi branchiate 
Mollusca  was  written  for  Mr.  Jef&eys  by  the  late  Mr.  Alder,  and' 
tiierefore  has  additional  value  as  coming  fi*om  him  who  was  /oei/e 
princeps  in  that  department  of  the  MoUusca.  At  the  end  of  the' 
volume  is  a  supplement  containing  some  eighty  pages  of  very  con- 
densed notes  of  recent  observations  on  an  immense  number  of  species, 
and  descriptions  of  many  Mollusca  new  to  the  British  fauTia,  the 
products  chiefly  of  Shetland  dredging,  and  of  the  dredging  of  Messrs. 
Carpenter  and  Thomson  last  year,  in  H.M.S.  *  Lightning,'  in  the 
abyss  of  the  sea  between  the  Hebrides  and  Faroe  Islands.  These' 
notes  are  of  extreme  interest,  showing  the  range  of  a  considerable 
number  of  Mollusca  to  the  great  depth  of  from  500  to  650  fathoms. 

But  the  chief  value  of  this  concluding  volume  of  *  British  Con- 
chology ' .  consists  in  the  plates.  At  the  commencement  we  find,  as 
usual,  a  coloured  &Qntispiece«i^in  this  instance  an  admirably  coloured 
and  life-like  figure  ot  Ottqpus  vulgaris,  one  of  the  very  best  and 
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most  natural  iUustrations  of  a  Cephalopod  that  we  have  seen ;  and 
at  the  end  of  the  yolume  are  eight  phttes  iUufltrating  the  genera  de* 
scribed  here,  and  of  similar  character  to  the  plates  of  the  preceding 
Tolumes.  But  besides  these,  there  are  one  hundred  and  two  '  Sup* 
joHemental  Plates,*  containing  figures  of  all  the  species  of  shells 
(and  of  some  of  the  more  marked  yarieties)  described  in  the  entire 
work,  which  is  thus  completely  illustrated.  These  plates  supply 
what  was  felt  to  be  greatly  needed  in  the  earlier  Tolumes,  and  Mr. 
Jeffireys's  work  must  now  become  the  standard  authority  on  the 
Mollusca  of  the  north  of  Europe.  The  figures,  upon  the  whole, 
are  good,  certainly  better  than  could  ha^e  reasonably  been  expected 
for  the  small  sum  at  which  the  volume  is  procurable ;  but  we  could 
have  wished  that  Mr.  Sowerby  had  bestowed  more  care  upon  some 
of  the  closely  allied  and  less  easily  discriminated  smaller  shells,  and 
especially  that  the  plan  of  giving  a  single  whorl  more  highly  mag* 
nified  had  been  more  extensively  carried  out.  The  experienced  con>-^ 
chologist  will  be  glad  to  find  in  these  plates  illustrations  of  the 
recent  additions  to  the  British  fauna  in  engravings  of  seventy-eight 
shells  which  are  not  to  be  found  in  the  older  authority,  Forbes  and 
Hanley. 

Below  we  give,  as  in  the  previous  notices,^  concise  summary  of 
the  Mollusca  introduced  to  us  in  voL  v.  which  are  recent  acqui* 
sitions  to  the  fauna  of  our  islands : — 

Aplysia  depUans,  linne.     Guernsey  (GfaUienne), 

Eolis  eandeay  Montagu.  Weymouth  {Thompson)  \  Saloombe  Bay 
(Hincki). 

E.  Adekudasj  Thompson.  Weymouth  (Thompson)  (s=E.  Bober^ 
tiano!^  M'Intosh,  St.  ioidrews). 

Doto  euspidata,  A.  &  H.     Shetland  (Jeffreys  ^  Waller). 

BeroformoM,  Lov^n.  Northumberland  (G.  S.  Brady);  Firth  of 
Clyde  (D,  Bohertson) ;  Minch,  off  Loch  Carron  (J,  G.  J,). 

Lomonotus  Portlandicus,  Thompson.    Weymouth  Bay  (T^Aompftm). 

Crimora  eapiUata,  A.  &  H.     Guernsey  (Norman). 

Doris  Lw^iy  A.  &  H.     Bantry  Bay  (Norman), 

Clio  pyramidata,  Browne.     Shetland  (J.  G,  J.), 

Bossia  papiUiferaj  Jeffireys.  North  of  Shetland,  60-100  fathoms 
(J.  G.  J.). 

In  the  Supplement  we  find  the  following,  either  now  first  added 
to  the  British  fauna,  or  forms  which  had  been  regarded  as  varieties 
in  the  body  of  tbe  work,  but  are  here  reinstated  as  of  specific  rank. 
The  latter  we  have  indicated  by  brackets,  to  distinguish  them  from 
the  true  novelties : — 

'Arion  flaws,  Miiller.] 

lAmax  lams,  MiiUerss/^.  hrunneus,  Bouch.-^ant.] 

'L,  tenellus,  MiiUer.] 

ClausUia  parvula,  Studer.    Einver,  near  Stourbridge  (G,  AUen)* 

C.  solida,  Drapamaud.     Stapleton,  near  Bristol  (Etch), 

Terebratella  ^itzbergensis,  Davidson.    A  &esh  and  perfect  spe-* 
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cimen,  in  90-100  fathoms,  35  milee  N.N.W.  of  XJiuit;  poesiblya 
relic  of  the  glacial  period. 

Pecten  arattis,  Gmelin.  North  of  Hebrides,  350  fathoms  {Car'- 
jpenter^  Thomson), 

P,  vitreus,  Chemnitz.  Shetland ;  a  small  valve  in  a  mass  of  Xo- 
phohelia  proUfera  {Dr.  Edmonsion) ;  North  of  Hebrides,  189  and 
650  fathoms  {Carpenter  ^  Thomson). 

Leda  lucida,  Loven.  North  of  Hebrides,  189-650  fathoms  (Car- 
penter  ^'  Thompson), 

Idmopsis  horealis,  Woodward,  MS.  A  small  single  valve,  with  L. 
aunta,  in  189  fathoms,  about  50  miles  north  of  the  Hebrides  (Car- 
penter  Sf  Thompson). 

Area  nodtdosa,  MUller.  Orkneys ;  a  single  valve  {Capt.  Thomas) ; 
north  of  Hebrides,  189-530  fathoms  {Carpenter  ^  Thomson). 

Montacuta  tumiduUiy  Jeffireys.  Hebrides  and  Shetland,  40-80 
fathoms,  on  muddy  ground,  rare  {J,  G,  J,), 

M.  Dawsoni,  Jefb:ejs,     Off  Cruden,  Moray  Firth  {Dawson), 

M,  donacina,  S.  Wood.  A  valve  in  St.  Magnus  Bay,  Shetland 
(/.  G.  J.). 

KeUia  eydadia,  S.  Wood.  A  few  living  specimens  and  a  single 
dead  valve,  recently  procured  off  Sbetiand,  in  60-90  fathoms 
(/.  G.  J.). 

Cypricardia  Uthophagella^  Lamarck.  Single  valve  in  dredged 
sand  from  Guernsey  (  Waller), 

Siphonodentalium  Lofotense,  Sars.  Muddy  sand  in  40-140  fathoms, 
unong  the  Hebrides  and  Shetland  Isles  {J.  G, «/.). 

Cadulus  suhfimformiSf  Sars.  Eine  sand  neur  Unst,  in  85-140 
fathoms,  local,  but  not  imcommon  («7.  G.  J.);  noi*th  of  Hebrides, 
170  and  189  fathoms  {Carpenter  6f  Thomson), 

Dentalium  ahyssorum^  Sars.  Shetland,  78  and  82  fathoms,  two 
young  but  living  specimens ;  north  of  Hebrides,  189  and  650  fathoms 
{Carpenter  ^  Thomson), 

Trochus  glaucus,  MoUer.  Dredged  by  Mr.  M'Andrew  in  about 
20-30  fathoms,  between  Kyleakin  and  Kyle  Ehea,  in  Skye. 

Lacuna  tenella,  Jeffireys.  North  of  Hebrides,  189  and  650  fathoms 
{Carpenter  ^  Thomson). 

Natiea  ajinis,  Gmelin.  North  of  Hebrides,  189  fathoms  {Car^ 
penter  ^  Thompson). 

[Odostomia  Warreni,  Thompson.] 

Pleurotoma  carinata,  Bivona.  N.N.W.  of  Unst,  pebbly  ground, 
120  fathoms,  one  living  and  one  dead  specimen  {J.  G,  J.) ;  north  of 
Hebrides,  189  fathoms  {Carpenter  ^  Thomson), 

Utricvius  glohosuSy  Lov^n.  St.  Magnus  Bay,  60-80  fathoms,  on 
a  muddy  bottom,  very  rare  {J.  G.  J.). 

Scaphander  lihrarins,  Loven.  North  of  Hebrides,  530  fathoms 
{Carpenter  Sf  Thomson). 
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June  17, 1869. — Lieut-General  Sabine,  President,  in  the  Chair. 

'*  On  some  Elementary  Principles  in  Animal  Mechanics." — No.  IL 
By  the  Rev.  Samuel  Haughton,  M.D.  Bublin,  D.C»L«  Oxon,, 
Fellow  of  Trinity  College,  Dublin. 

In  a  former  communication  to  the  Royal  Society  on  thid  subject 
.(Annids,  October  1867,  p.  294),  I  endearbured  to  estabHsh  the  two 
following  principles ; — 

I.  That  the  force  of  a  muecle  is  proportional  to  the  area  of  tie 
eroee  eeetion. 

II.  That  the  force  of  a  muscle  is  proportional  to  the  eross  section 
of  the  tendon  that  conveys  its  influence  to  a  distant  point* 

The  first  of  these  principles  is  true  under  all  circumstances ;  but 
the  second  requires  to  be  modified  somewhat  in  its  statement.  If 
the  conditions  as  to  friction  of  the  tendons  that  convey  the  action  of 
the  muscles  to  a  distant  point  be  the  same,  then  the  force  of  the 
muscles  will  be  proportional  to  the  cross  sections  of  the  tendons ; 
but  if  the  tendons  be  subjected  to  different  amounts  of  friction, 
then  the  areas  of  their  cross  sections  will  cease  to  be  proportional  to 
the  forces  of  the  muscles  as  represented  by  the  areas  of  their  cross 
sections. 

In  my  former  paper  (No.  I.),  I  selected,  in  illustration  of  prin^ 
ciple  II.,  the  long  flexor  tendons  of  the  toes  of  the  Rhea  and  other 
struthious  birds,  and  showed  that  the  cross  sections  of  the  muscles 
and  tendons  bore,  approximately,  a  constant  ratio  to  each  other* 
Now,  in  the  Struthionidte  the  conditions  as  to  friction  of  the  long 
flexor  tendons  of  the  toes  are  similar,  although  different  in  each 
species ;  and  hence  it  was  easy  to  prove  that  the  ratios  of  the  croiB 
sections  of  the  muscles  and  tendons  were  nearly  constant. 

When,  however,  muscles  and  tendons,  variously  conditioned  as  to 
friction,  are  compared  together,  the  constancy  of  the  ratio  of  their 
cross  sections  disappears,  and  undergoes  a  variation  depending  on 
the  friction  to  which  both  muscles  and  tendons  are  exposed. 

In  order  to  ascertain  the  proportion  of  the  cross  section  (or  force) 
of  a  muscle  to  the  cross  section  (or  strength)  of  its  tendon  in  th^ 
human  subject,  I  made  the  following  observations  on  the  right  arm 
and  hand  of  a  well- developed  male  subject  in  the  Royal  College  of 
Surgeons  in  Ireland,  in  March  1868. 

I  first  ascertained  the  specific  gravities  of  the  muscleis  and  tendoni, 
,w;ith  the  following  results ; —  ' 

Muscleik 
'      .  ,  Sp»  gr» 

Biceps  humeri  {ton^  head) ,..•*...    1*060 

Biceps  humeri 1*054 

Brachialis , 1*053 

Mean 1*0523 
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Tendatu, 

Scapular  tendon  of  biceps    1*112 

Badial  tendon  of  biceps    1*1 10 

Mean 1*1155 

From  these  specific  gravities  it  was  easy  to  determine  the  (!f 081 
section  of  either  muscles  or  tendons,  bj  weighing  a  known  length 
of  either  one  or  the  other.  In  this  manner  the  foUowing  Table  was 
constructed :— * 

Oro9S  sections  of  Muscles  and  Tendons  in  an  Adult  Human  Male  Subject, 

and  Ratios  qf  the  same. 


JSame  of  muscle. 

Crooi  flection  of 

muacle,  in 
■quare  indbas. 

Cross  section  of 

tendon,  in 
square  inches. 

Ratio  of  cross 
section  of  muscle 
to  that  of  tendon. 

1.  3ioept  humeri  .k 

0895 
0*148 
0-584 

0-405 
0*379 

0*2l8 

0*134 

O'ltl 

0*618 
0-768 
0*223 
0*182 

0*0317 
0*0050 
0*0123 
o-otao 
0*0212 
0*0145 
0*0155 
0*0x99 
0*0665 
0*0928 
0*0289 
0*0254 

28*2 

26*a 
18-4 
18*0 

157 
15*1 
10-7 

n 

7» 

2.  Palmafis  longus 

3.  Ext.  ctLtp.  nid.  lohgior  ... 

4.  Ext.  carp.  rad.  brerior  ... 

5.  Biceps  humeri  (longhead) 

6.  Fl.  poll,  longus  

7.  Fl.  carp.  rad.  i 

8.  Ext.  caip.  uln 

9.  Fl.  dig.  Bubl 

10.  FLdiff.  prof.  

11.  Ext.  088.  met  poll 

12.  Fl.  carp,  uln 

• 

From  the  preceding  Table,  it  appears  that  the  ratio  of  the  cross 
section  of  the  muscles  to  that  of  the  tendons  may  range  from  7  to 
28,  or  be  four  times  as  great  in  one  case  as  in  another.  We  may  also 
see  in  general,  that  the  tendons  exposed  to  the  greatest  amount  of 
friction  have  the  smallest  coefficients  of  cross  section.  Thus  the 
radial  tendon  of  the  biceps  has  a  coefficient  of  28*2,  while  the  sca- 
pular tendon,  which  undergoes  the  friction  of  passing  OTcr  the  head 
of  the  humerus,  has  a  coefficient  of  18*0.  Again,  the  Sxt,  oss.  met, 
poll,,  whose  tendon  winds  round  the  radius,  and  has  the  duty  im- 
posed upon  it  of  binding  down  the  tendons  of  the  radial  extensors 
of  the  wrist,  has  the  coefficient  of  7'7i  as  compared  with  26*2  and 
18*4,  the  coefficients  of  the  comparatively  free  tendons  of  these 
extensors. 

As  it  might  be  objected  that  the  relative  cross  sections  of  muscle 
and  tendon,  in  a  human  subject  that  died  a  natural  death,  might  be 
exceptional  in  charact(fer,  from  wasting  during  the  last  illness,*!  de- 
termined to  test  the  question  by  experiment,  and  accordingly  selected 
a  fine  Pyrenean  Mastiff  for  the  purpose,  which  I  killed  by  strychnia, 
and  dissected  immediately-  after  death,  with  the  following  results, 
which  were  obtained,  as  before,  by  noting  the  specific  gravities  of  the 
muscles  and  tendons,  and  by  weighing  a  measured  length  of  each : — 
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Cro99  seciiotu  of  Muscles  and  Tendons  in  a  Pyrenean  Mastiffs  and  ratioi 

of  the  same* 


Hame  of  muicle. 

Cross  section  of 

mosde,  in 
square  inches. 

Cross  section  of 

tendon,  in 
square  inches. 

fiatiooferoM 
sectiimofmuKle 
to  thatof  tendon. 

1.  QaBtrocnemiiis    

2*631 
0*283 
0*195 
0*632 
0*176 
0*680 
0*909 
0*319 
0*902 
o*i8i 

0*0520 
0*0059 
0*0045 
0*0160 
0*0056 
0*0228 
0*0449 
0*0251 
0*0830 
0*0197 

50*6 
48*0 

43*3 
395 
3>4 
29*8 

20*2 
12*7 

10*9 
92 

2.  PI.  earn,  rad 

3.  PI.  dig.  long 

4.  Sxt.  CRTD.  rad. 

6.  Fl.  can),  uln , 

6.  Fl.  hall,  lonir. 

7.  Bioepa  humeri 

8.  Fl.  dig.  Bubl 

9.  Fl.  diir.  prof.    

10.  Fxt.  can>.  uln 

These  results,  obtained  from  measurements  made  upon  a  freshly 
killed  animal,  confirm  those  found  from  observation  of  the  human 
subject,  and  prove  that  the  ratio  of  the  cross  section  of  the  muscle 
to  that  of  its  tendon  depends  upon  the  amount  of  friction  experienced 
by  the  latter,  the  coefficient  being  greater  in  proportion  as  the  fric- 
tion is  less. 

The  following  obsenrations,  made  upon  a  Wallaby  Slaugaroo,  con- 
firm  in  a  general  way  the  preceding  results  : — 

Cross  sections  of  Muscles  and  Tendons  in  a  Wallaby  Kangaroo,  and  ratitu 

of  the  same. 


Name  of  muscle. 

Cross  section  of 

muscle,  in 
square  inches. 

Cross  section  of 

tendon,  in 

square  inches. 

Katio  of  cross  , 
section  of  mnsde 
to  that  of  tendon. 

1.  G^astnxmemius 

1-313 
0354 

0.0356 
0*0246 

36*9 
14*4 

2.  Fl.  loner,  die 

It  appears  from  the  preceding  investigation  that  the  cross  section 
of  a  muscle  does  not  bear  a  constant  ratio  to  the  cross  section  of 
its  tendon,  unless  the  friction  experienced  by  the  muscle  and  tendon 
be  also  constant,  and  that  there  may  even  be  a  surplusage  of  strength 
in  the  tendon  beyond  what  is  absolutely  necessary  to  resist  the  com- 
bined force  of  the  muscle  and  friction.  This  surplusage,  however, 
cannot  be  supposed  to  be  large,  if  the  principle  0^  economy  0/ material 
in  nature  be  admitted. 


'/Oaffoltenia,  a  Genus  of  Vitreous  Sponges."  By  Wyville 
Thomson,  LL.I).,  F.R.S.,  Professor  of  Natural  Science  in  Queen's 
College,  Belfast. 

During  the  deep*sea  dredging  cruise  of  H.M.S.  '  Lightning '  in 
the  autumn  of  the  year  1868,  the  dredge  brought  up,  on  the  6th  of 
September,  from  a  depth  of  530  fathoms,  in  lat.  59®  36'  N.,  and 
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long.  7^  20'  W.,  about  20  miles  beyond  the  100-fathom  line  of  the 
Coast-Suirey  of  Scotland,  fine,  grey,  oozy  mud,  with  forty  or  fifty 
entire  examples  of  several  species  of  siliceous  sponges.  The  mini* 
mum  temperature  indicated  by  several  registering  thermometers  was 
47^'S  F.,  the  surface-temperature  for  the  several  localities  being 
52°-5  F. 

The  mud  brought  up  consisted  chiefly  of  minute  amorphous 
particles  of  carbonate  of  lime,  with  a  considerable  proportion  of  living 
Globigerin<B  and  other  Foraminifera,  and  of  the  ''  coccoliths"  and 
"  coccospheres  "  so  characteristic  of  the  chalk-mud  of  the  warmer 
area  of  the  Atlantic.  The  sponges  belonged  to  four  genera :  one 
of  these  was  the  genus  Hyalonema,  previously  represented  by  the 
singular  glass-rope  sponges  of  Japan  and  the  coast  of  Portugal ;  and 
the  other  three  genera  were  new  to  science.  One  of  these  latter  was 
the  subject-of  the  paper. 

Associated  with  the  sponges  were  representatives,  usually  of  a 
small  size,  of  the  Molluscs,  the  Crustacea  and  Annelides,  the  Echino- 
(lermata,  and  the  Coelenterata,  with  numerous  large  and  remarkable 
rhizopods.  Many  of  the  higher  invertebrates  were  brightly  coloured 
and  had  eyes. 

Four  nearly  perfect  specimens  of  the  sponge  described  in  the 
memoir  were  procured. 

HOLTENIA,  n.  g.* 

H.  Carpenteri,  n.  sp. 

The  body  of  the  sponge  is  nearly  globular  or  oval.  Normal  and 
apparently  full-grown  specimens  are  from  9"  to  1'  1"  in  length,  and 
from  7"  to  9"  wide.  The  outer  wall  consists  of  an  open,  somewhat 
irregular,  but  very  elegant  network,  whose  skeleton  is  made  up  of 
large  separate  siliceous  spicules.  These  spicules  are  formed  on  the 
sexradiate  stellate  type ;  but  usually  only  five  rays  are  developed, 
the  sixth  ray  being  represented  by  a  tubercle.  To  form  the  frame- 
work of  the  external  wall,  the  four  secondary  branches  of  the  spicule 
spread  on  one  plane,  the  surface  of  the  sponge,  while  the  fifth  or 
azygous  branch  dips  down  into  the  sponge-substance.  This  arrange- 
ment of  the  spicules  gives  the  outer  surface  of  the  sponge  a  dis- 
tinctly stellate  appearance,  the  centres  of  the  stars  being  the  point 
of  radiation  of  the  secondary  branches  of  the  spicules.  These 
quinqueradiate  spicules  measure  about  V  5'''  from  point  to  point 
of  the  cross-like  secondary  branches ;  and  the  length  of  the  azygous 
arm  is  from  7-5'"  to  1''. 

Smaller  stars,  formed  by  the  radiation  of  smaller  spicules  of  the 
same  class,  occupy  the  spaces  between  the  rays  of  the  larger  stars. 

The  rays  of  each  star  bend  irregularly,  and  meet  the  rays  of  the 
spicules  forming  the  neighbouring  stars.  The  rays  of  the  different 
spicules  thus  run  along  K)r  some  distance  parallel  to  one  another, 

*  The  genus  is  named  in  compliment  to  M.  Holten,  Governor  of  the  Faroe 
Islands ;  and  the  species  is  dedicated  to  Pr.  W.  B.  Carpenter,  y.P.B.S.,  with 
whom  the  author  was  associated  in  the  conduct  of  the  expedition.  [A  figure  of 
the  species  is  given  at  p.  120  of  the  present  volume  of  the  'Annals.'] 
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and  are  held  together  bj  a  layer  of  elastic  sarcode,  which  ioTests 
all  the  spicules  and  all  their  branches.  Between  the  rays  of  the 
spicules,  over  the  whole  surface,  the  sarcode  forms  an  ultimate  and 
Tery  delicate  network,  its  meshes  defining  minute  inhalant  pores. 

At  the  top  of  the  sponge  there  is  a  large  osculum,  about  3''  in 
diameter,  which  terminates  a  cylindrical  cavity,  which  passes  down 
vertically  into  the  substance  of  the  sponge  to  a  depth  of  5"  5'''. 
The  walls  of  this  oscular  cavity  are  formed  upon  the  same  plan  as 
the  external  wall  of  the  sponge ;  and  the  stars,  which  are  even  more 
conspicuous  than  those  of  the  outer  wall,  are  due  to  the  same 
arrangement  of  spicules  of  the  same  form.  The  ultimate  sarcode 
network  is  absent  between  the  rays  of  the  stars  of  the  oscular  surface. 

The  sponge-substance,  which  is  about  2"  in  thickness  between 
the-  oscular  and  the  outer  walls,  is  formed  of  a  loose  vacuolated 
arrangement  of  bands  and  rods  of  greyish  consistent  sarcode,  con- 
taining minute  disseminated  granules  and  groups  of  granules  of 
horny  matter,  and  minute  endoplasts. 

Towards  the  outer  wall  of  the  sponge  the  sarcode  trabecnlse  are 
arranged  more  symmetrically,  and  9X  length  they  resolve  themselves 
into  distinct  columns,  which  abut  against  and  support  the  centres 
of  the  stars,  leaving  wide,  open,  anastomosing  channels  between 
them.  The  sarcode  of  the  outer  wall,  and  that  of  the  wall  of  the 
oscular  cavity,  is  loaded  with  minute  spicules  of  two  principal  forms — 
quinqueradiate  spicules  with  one  ray  prolonged  and  feathered,  and 
minute  amphidisci. 

Over  the  lower  third  of  the  body  of  the  sponge,  fascicles  of  enor- 
mously long  delicate  siliceoud  spicules  pass  out  from  the  sarcode 
columns  of  the  sponge-body  in  which  they  originate,  through  the 
outer  wall,  to  be  diffused  to  a  distance  of  not  less  than  half  a  metre 
in  the  mud  in  which  the  sponge  lives  buried ;  and  round  the  osculum 
and  over  the  upper  third  of  the  sponge,  sheaves  of  shorter  and  more 
rigid  spicules  project,  forming  a  kind  of  fringe. 

The  author  referred  all  the  sponges  which  were  found  inhabiting 
the  chalk*mud  to  the  Order  Porifera  Vitrea,  which  he  had  defined 
in  the  'Annals'  and  Magazine  of  Natural  History'  for  February 
1868.  This  order  is  mainly  characterized  by  the  great  variety  and 
complexity  of  form  of  the  spicules,  which  may  apparently,  with 
scarcely  an  exception,  be  referred  to  the  sexradiate  stellate  type,  a 
form  of  spicule  which  does  not  appear  to  occur  in  any  other  order 
of  sponges.  The  genus  HoUenia  is  nearly  allied  to  Hyalonema, 
and  seems  to  resemble  it  in  its  mode  of  occurrence.  Both  genera 
live  imbedded  in  the  soft  upper  layer  of  the  chalk-mud,  in  which 
they  are  supported, — Holtenia  by  a  delicate  maze  of  siliceous  fibres, 
which  spread  round  it  in  all  directions,  increasing  its  surface  without 
materially  increasing  its  weight — Hyalonema  by  a  more  consistent 
coil  of  spicules,  which  penetrates  the  mud  vertically  and  anchors  it- 
self in  a  firmer  layer. 

It  appeared  to  the  author  and  to  Dr.  Carpenter,  who  had  had 
their  attention  specially  directed  to  this  point  as  bearing  upon  the 
continuity  and  identity  of  some  portions  of  the  present  calcareous 


Messrs.  Duncan  &  Jenkins  an  PalsBOCoryne.         287^ 

deposits  of  the  Atlantic  with  the  Cretaceous  formation,  that  the 
vitreous  sponges  are  more  nearly  allied  to  the  FeniriaUitet  of  the 
chalk  than  to  any  recent  order  of  Forifera.  They  are  inclined  to 
ascribe  the  absence  of  silica  in  many  Ventriculites,  and  the  absence 
of  disseminated  silica  in  the  chalk  generally^  to  some  process,  pro- 
bably dialytic,  subsequent  to  the  deposit  of  the  chalk,  by  which  the 
silica  has  been  removed  and  aggregated  in  amorphous  masses^  the 
chalk  flints. 

The  Vitreous  Sponges,  along  with  the  living  Rhiasopods  and  other 
Protozoa  which  enter  largely  into  the  composition  of  the  upper  layer 
of  the  chalk-mud,  appear  to  be  nourished  by  the  absorption  through 
the  external  surface  of  their  bodies  of  the  assimilable  organic  matter 
which  exists  in  appreciable  quantity  in  all  sea^water,  and  which  is 
derived  from  the  life  and  death  of  marine  animals  and  plants,  and,  in 
large  quantity,  from  the  water  of  tropical  rivers.  One  principal 
function  of  this  vast  sheet  of  the  lowest  type  of  animal  life,  which 
probably  extends  over  the  whole  of  the  warmer  regions  of  the  sea, 
may  be  to  diminish  the  loss  of  organic  matter  by  gradual  decomposi- 
tion, and  to  aid  in  maintaining  in  the  ocean  the  "  balance  of  organic 
nature." 

"  On  Palaocoryne,  a  Genus  of  Tubularine  Hydrozoa  from  the 
Carboniferous  Formation."  By  Dr.  F.  Martin  Duncan,  F.Il.S.j 
Sec.  Geol.  Soc,  and  H.  M.  Jenkins,  Esq.,  F.6.S. 

PaUsocoryne  is  a  new  genus  containing  two  species,  and  belongs  to 
a  new  family  of  the  Tubularidse.  The  forms  described  were  dis- 
covered in  the  lower  shales  of  the  Ayrshire  and  Lanarkshire  coal- 
field ;  and  an  examination  of  their  structure  determined  them  to  be- 
long to  the  Hydrozoa,  and  to  be  parasitic  upon  Fenestellse.  The 
genus  has  some  characters  in  common  with  Bimeria  (St.  Wrizht), 
and  the  polypary  is  hard  and  ornamented.  The  discovery  of  the 
trophosome  and  probably  part  of  the  gonosome  of  a  tubularine 
Hydrozoon  in  the  Falseozoic  strata  brings  the  order  into  geological 
relation  with  the  doubtful  Sertularian  Graptolites  of  the  Silurian 
formation,  and  with  the  rare  medusoids  of  the  Solenhofen  stone* 


''  On  the  Rhizopodal  Fauna  of  the  Deep  Sea."  By  William  B« 
Carpenter,  M.D.,  V.F.R.S. 

The  author  commences  by  referring  to  the  knowledge  of  the 
Rhizopodal  fauna  of  the  Deep  Sea  which  has  been  gradually  ac- 
quired by  the  examination  of  specimens  of  the  bottom  brought  up 
by  the  sounding-apparatus ;  and  states  that  whilst  this  method 
of  investigation  has  made  known  the  vast  extent  and  diffusion  of 
Foramini^ral  life  at  great  depths — especially  in  the  case  of  Globi- 
fferina-mud,  which  has  been  proved  to  cover  a  large  part  of  the  bottom 
of  the  North  Atlantic  Ocean — it  has  not  added  any  new  generic 
types  to  those  discoverable  in  comparatively  shallow  waters.  With 
the  exception  of  a  few  forms,  which,  like  Globiyerina,  find  their  most 
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oongemAl  hoih^  and  attain  their  greatest  derelopment,  at  great 
depths,  the  general  rule  has  seemed  to  be  that  Faramini/era  are  pro- 
gressive! j  dwarfed  in  proportion  to  increase  of  depth,  as  tliey  are 
by  a  change  from  a  warmer  to  a  colder  climate — ^those  which  are 
brought  up  from  great  depths  in  the  Equatorial  region  bearing  a 
much  stronger  resemblance  to  those  of  the  colder  temperate,  or  even 
of  the  Arctic  seas,  than  to  the  littoral  forms  of  their  own  region. 

The  author  then  refers  to  the  recent  researches  of  Prof.  Huxley 
upon  the  indefinite  protoplasmic  expansion  which  he  Tk«meaBaihybius, 
and  which  seems  to  extend  itself  over  the  ocean-bottom  under  great 
varieties  of  depth  and  temperature,  as  among  the  most  important  of 
the  results  obtained  by  the  sounding-apparatus. 

By  the  recent  extension  of  dredging-operations,  however,  to  depths 

Previously  considered  beyond  their  reach,  very  important  additions 
ave   been    made    to    the  Foraminif'eral   fauna  of  the  Deep  Sea. 
Several  new  generic  types  have  been  discovered,  and  new  and  re- 
markable varieties  of  types  previously  known  have  presented  them- 
selves.    It  is  not  a  little  curious  that  all  the  new  types  belong  to 
the  Family  Lituolida  (consisting  of  Foraminifera  which  do  not 
form  a  calcareous  shell,  but  construct  a  "  test"  by  the  agglutination 
of  sand-grains),  which  was  first  constituted  as  a  distinct  group  in 
the  author's  'Introduction  to  the  Study  of  the  Foraminifera'  (1862). 
Tlie  first  set  of  specimens  described  seem  referable  to  the  genns 
Proteonina  of  Prof.  Williamson  ;  but  the  test,  instead  of  being  com- 
posed (as  in  his  specimens)  of  sand-grains,  is  constructed  of  sponge- 
spicules,  cemented  together  with  great  regularity,    so  as  to  form 
tubes,  which  are  either  fusiform  or  cylindrical,  being  in  the  former 
case  usually  more  or  less  curved,  and  in  the  latter  generally  straight. 
Of  the  genus  Trochammina  (Parker  and  Jones)  many  examples  were 
found  of  considerable  size,  resembling  Nodosarians  in    their  free 
moniliform  growth,  but  having  their  tests  constructed  of  sand-grains 
very  firmly  cemented  together,  with  an  intermixture  of  fragments  of 
sponge-spicules,  which  give  a  hispid  character  to  the  surface. — ^The 
genus  Rhabdamminu  of  Prof.  Sars  is  based  on  a  species  (the  JS.  abys- 
xorum)  first  obtained  in  his  son's  dredgings,  of  which  the  test  is 
very  regularly  triradiate,  sometimes  quadriradiate,  and  is  composed 
of  sand-grains  very  regularly  arranged,  and  firmly  united  by  a  ferru- 
ginous cement.     Not  only  was  this  type  represented  by  numerous 
specimens  in  the  *  Lightning'   dredgings,  but  another  yet  more  con- 
siderable collection  was  formed  of  irregularly  radiating  and  branching 
tubes,  which  are  composed  of  an   admixture  of  sand-grains  and 
sponge-spicules,  united  by  ferruginous  cement.      These   seem  to 
originate  in  a  ''primordial  chamber"  of  the  same  material,  which 
extends  itself  into  a  tube  that  afterwards   branches  indefinitely. 
This  type  may  be  designated  R,  irregularis, ^-^i  the  protean  genus 
Lituola  (Lamarck)  a  large  form  was  met  with  which  bears  a  strong 
resemblance  to  the  Z.  Soldani  of  the  Sienna  Tertiaries.     Its  nearly 
cylindrical  test  is  composed  of  sand-grains  very  loosely  aggregated 
together,  forming  a  thick  wall ;  and  its  cavity  is  divided  by  septa 
of  the  same  material  into  a  succession  of  chambers,  arranged  in 
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rectilineal  serieSy  each  having  a  central  orifice  prolonged  into  a  short 
tube.  The  genus  Astrorhiea,  instituted  a  few  years  aso  bv  Dr.  0« 
Sandahl,  was  represented  by  a  wide  range  of  forms,  referable  to  two 
principal  types  (the  one  an  oblate  spheroid,  with  irregular  radiating 
proloDgatiotis,  the  other  more  resembling  a  stag's  horn,  with  numerous 
digitations),  passing  into  one  another  by  insensible  gradations.  The 
composition  of  its  thick  arenaceous  test  is  exactly  the  same  as  that 
of  the  test  of  the  Lituola  found  on  the  same  bottom ;  but  its  cayity 
is  undivided ;  and  there  is  no  proper  orifice,  the  pseudopodial  ezten« 
sions  having  apparently  found  their  way  out  between  the  sand-grains 
that  formed  the  termmation  of  the  radiating  extensions  or  digita- 
tioDs.  The  genus  Saccammina  (Sars)  is  characterized  by  a  very  re- 
gular  spherical  test,  built  up  of  large  angular  sand- grains  strongly 
united  by  ferruginous  cement,  which  are  so  arranged  as  to  form  a 
wall-surface  well  smoothed  off  externally,  whilst  its  interior  is 
roughened  by  their  angular  projections*  The  cavity  is  undivided, 
and  is  furnished  with  a  single  orifice,  which  is  surrounded  by  a 
tabular  prolongation  of  the  test,  giving  to  the  whole  the  aspect  of  a 
globular  flask. 

'i'he  family  Miliolida,  consisting  of  porcellanous-shelled  Forami- 
nifera,  was  represented  at  the  depth  of  530  fathoms  by  a  Comuspira 
foliacea  of  extraordinary  size,  and  at  the  depth  of  650  fathoms  by 
a  series  of  BiloculiruB  of  dimensions  not  elsewhere  seen  except  in 
tropical  or  subtropical  regions. 

Of  the  family  Globigerinida  a  considerable  number  of  forms 
presented  themselves ;  but,  with  the  exception  of  the  ordinary  Globi" 
fferina  and  Orbulina,  these  were  not  remarkable  either  for  number 
or  size.  The  Globifferina-mnd  brought  up  in  large  masses  by  the 
Dredge,  exhibited  the  same  composition  as  had  been  previously  deter- 
mined by  the  examination  of  Soundings  ;  but  it  included  a  large 
amount  of  animal  life  of  higher  types,  whilst  it  seemed  everywhere 
permeated  by  the  protoplasmic  Bathyhius  of  Huxley,  as  described  in 
the  author's  "Preliminary  Report."  The  GlobigeriruB  y&tj  enor- 
mously in  size ;  and  the  author  gives  reason  for  the  belief  that  this 
variation  is  not  altogether  the  result  of  growth,  but  that  many  small 
as  well  as  large  individuals  have  (speaking  generally)  attained  their 
full  dimensions.  He  describes  the  sarcodic  body  obtained  by  the 
decalcification  of  the  shell,  and  discusses  the  question  whether  (as 
some  suppose)  Orbulina  is  the  reproductive  segment  of  Globigerina^ 
as  to  which  he  inclines  to  a  negative  conclusion.  He  describes  the 
curious  manner  in  which  the  shells  of  Globifferina  are  worked*up 
into  cases  for  Tubicolar  Annelids ;  of  which  cases  several  different 
types  presented  themselves,  the  Foraminiferal  shells  in  some  of  them 
being  combined  with  sponge-spicules.  A  remarkably  fine  specimen 
of  Textularia  was  met  with  alive,  of  which  the  porous  shell  was  en- 
cased by  sand-grains ;  this  being  laid  open  by  section  showed  the 
sarcodic  body  of  an  olive-greenish  hue,  corresponding  with  that  of 
the  Lituola  and  Astrorhizce  also  found  alive.  Several  Rotaline 
types  presented  themselves  sparingly  in  the  GlobifferinU'Vaud ;  these 
are  specially  characteristic  of  the  Cretaceous  Formation. 
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The  family  Lagknida  was  represented  Dot  merely  by  its  smaller 
forms,  but  also  by  a  large  and  beautiful  living  Crisiellaria,  that 
closely  corresponds  with  one  of  the  forms  described  by  Fichtel  and 
Moll  from  the  Siennese  Tertiaries,  whikt  eren  exceeding  it  in  dimen- 
sions. 

These  results  conclusiTcly  show  that  reduction  in  the  size  of 
ForavUmfera  cannot  be  attnbnted  to  increase  of  pressare,  since  the 
examples  of  Comutpiraj  Biloculina,  and  CrUtellana  found  at  depths 
exceeding  500  fathoms  were  far  larger  than  any  that  are  known  to 
exist  in  the  shallower  waters  of  the  colder  temperate  zone.  But  as 
these  all  occurred  in  the  warm  area^  whose  bottom-temperature  in- 
dicates a  movement  of  water  from  the  Equatorial  towards  the  Polar 
region,  it  is  probable  that  their  size  is  related  to  the  temperature  of 
their  habitat,  which  is  found  to  be  in  like  relation  to  the  general 
character  of  the  fauna  of  which  they  formed  part.  On  the  other 
hand,  as  we  now  know  that  the  climate  of  the  deepest  parts  of  the 
ocean- bottom,  even  in  Equatorial  regions,  has  often  (if  not  uni- 
versally) Arctic  coldness,  the  dwarfing  of  the. abyssal  Foraminifera 
of  those  regions  is  fully  accounted  for  on  the  same  principle*. 

Besides  these  examples  of  new  or  remarkable  forms  of  Foramini" 
feray  the  *  Lightnine'  drede;ings  yielded  some  peculiar  bodies,  the 
examination  of  which  would  seem  to  throw  light  upon  the  obscure 
question  of  the  mode  of  reproduction  in  this  group.  One  set  of  ' 
these  are  cysts,  of  various  shapes  and  sizes,  composed  of  sand-grains 
loosely  aggregated  (as  in  the  tests  ofLituola  and  Astrorhiza\  which, 
when  broken  open,  are  found  to  be  filled  with  aggregations  of  mi- 
nute yellow  spherules,  not  enclosed  in  any  distinct  envelope^  These 
are  supposed  by  the  author  to  be  reproductive  gemmules  formed  by 
the  segmentation  of  the  sarcodic  body  of  a  Bhizopod,  in  the  same 
manner  as  "  zoospores  *'  are  formed  in  Protophytes  by  the  segments* 
tion  of  their  endochrome.  Of  such  segmentation  he  formerly 
described  indications  in  the  sarcodic  body  of  Orbitolites ;  and  cor- 
responding phenomena  have  been  witnessed  by  Prof.  Max  Schulze. 
But  in  another  set  of  cysts,  of  similar  materials  but  of  firmer  struc* 
ture,  bodies  are  found  having  all  the  characters  of  ova,  with  embryos 
in  various  stages  of  development.  In  none  of  these,  however,  does 
the  embryo  present  characters  sufficiently  distinctive  to  enable  its 
nature  to  be  determined ;  and  the  hypothesis  of  the  Foraminiferal 
origin  of  these  bodies  chiefly  rests  upon  the  conformity  in  the  struc^ 
ture  of  the  wall  of  the  cysts  with  that  of  the  tests  of  Lituola  and 
Astrorhiea,  and  upon  the  improbability  that  such  cysts  should  have 
been  constructed  by  animals  of  any  higher  type. 
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The  Development  and  Change  in  the  Form  of  the  Horn  of  the  Onu 
(Connochetes  gnu).     By  Dr.  J.  E.  Gbat,  F.R.S. 

Mk.  Ebwabs  Gebrabd,  jun.,  baa  lately  purchased  the  dead  body  of 
a  half-grown  gnu  which  died  shortly  adPter  it  was  imported. 

This  animal  is  most  interesting  as  showing  the  very  great  change 
that  takes  place  in  the  form  and  direction  of  the  core  of  the  horns 
and  the  horns  themselves  during  the  growth  of  the  animal.  The 
very  young  animal  is  figured  by  me  in  the  *  Knowsley  Menagerie/ 
but  I  am  not  aware  that  the  half-grown  animal  has  ever  been  de- 
scribed or  figured. 

The  boms  in  this  state,  instead  of  being  bent  down  on  the  sides 
of  the  front  of  the  head,  and  flattened  at  the  base,  as  in  the  adult, 
are  erect,  cylindrical,  conical,  slightly  curved,  rather  lyriform,  some- 
what like  the  horn  of  Damalis  lunata,  but  less  curved.  The  horns 
are  rather  long,  smooth,  with  a  few  indistinct  rings  near  the  base. 
The  cores  of  the  horns  are  6  inches  long,  conical,  erect,  like  the 
horns  that  cover  them.  The  conical  horn  of  this  age  forms  the 
conical  elongated  tip  to  the  adult  horn. 

At  a  certain  age,  the  core  and  horn  must  be  gradually  bent  back- 
wards at  the  base,  and  at  length  they  are  produced  and  spread  out 
laterally  until,  as  in  the  adult  animal,  they  are  decumbent  on  the 
sides  of  the  head,  with  a  flattened  base,  recurved  upward  in  the 
middle,  and  straight  and  conical  at  the  end. 

The  horns  on  the  skuU  of  the  half-grown,  and  especially  of  the 
nearly  adult  animal  are  so  unlike  those  of  Ibe  adult,  that,  if  they 
had  been  received  without  the  skin,  it  would  be  very  excusable  for 
a  naturalist  to  have  regarded  them  as  a  distinct  genus  intermediate 
between  this  genus  and  the  lunated  smooth-homed  Damalis, 

The  cores  of  the  horns  of  the  young  animal  are  somewhat  like 
those  of  the  skull  of  the  adult  Nylghau,  but  not  angulated  at  the 
base,  and  more  erect.  When  the  horns  are  more  developed  and  re- 
curved, as  they  must  be  in  the  intermediate  age  between  the  young 
and  the  adult  form,  they  must  be  very  unlike  those  of  any  known 
genus  of  hoofed  animals. 

The  skull  of  the  gnu  is  peculiar  for  having  the  lateral  wing  of  the 
basisphenoid  extended  into  a  broad  pointed  process  in  the  back  of  the 
orbit.  This  process  is  only  very  indistinctly  seen  in  the  figures  of 
the  skuU  in  the  Catalogue  of  theUngulata  Furcipeda  in  the  Collection 
of  the  British  Museum,  1. 15.  f.  4,  5. 

On  the  Development  of  Cypris.     By  C.  Claus. 

The  earliest  observations  on  the  development  of  the  Ostracoda  are 
due  to  M.  Zenker.  He  found  that  at  their  birth  the  Cytherides  are 
already  provided  with  their  two  pairs  of  antennee  and  two  pairs  of 
jaws,  but  that  their  abdomen  is  still  but  slightly  developed  and 
bears  only  three  little  appendages  in  place  of  the  future  limbs.  In 
1865  M.  Claus  published  some  observations  on  the  larvsB  of  Cypris, 


292  Miscellaneous. 

and  he  now  completes  this  sabject  by  describing  all  the  phases  of 
the  development  of  two  other  species  of  that  genns. 

In  contrast  to  the  Cvtherides,  which  present  an  advanced  stage  of 
development  at  their  first  appearance,  the  young  freshwater  Ostra- 
coda  on  quitting  the  egg  only  possess  the  three  anterior  pairs  of 
limbs,  like  the  Nauplius  of  the  Copepoda  and  Cirripedia.  They  are 
distingoishedy  indeed,  from  these  by  the  presence  of  a  bivalve  shell, 
which  protects  them,  and  by  the  form  of  the  limbs,  of  which  the 
first  two  pairs  at  least  already  present  the  general  forms  of  the  cor- 
responding members  in  the  adnlts.  Nevertheless,  from  a  morpho- 
logical point  of  view,  we  may  justly  regard  the  young  Cyprides  as 
Nauplii,  especially  as  the  third  pair  of  members  in  these  little  crea- 
tures displays,  both  in  form  and  function,  peculiarities  belonging  to 
that  larval  form.  As  in  other  Nauplii,  in  fact,  the  third  pair  of 
limbs,  corresponding  to  what  will  afterwards  be  the  mandibles,  do 
not  fulfil  the  function  of  jaws,  but  that  of  locomotive  organs.  Tliey 
are  triarticulate  reptatory  feet,  the  extremity  of  which  terminates  in 
a  strong  bristle  curved  into  a  hook.  In  the  older  larvse  of  the  Co- 
pepoda the  mandible  buds  as  a  masticatory  process  at  the  base  of 
this  limb ;  and  so  also  the  reptatory  foot  of  the  larvae  of  Cypris  pre- 
sents at  its  base  a  crenulated  apophysis,  which,  at  the  first  change 
of  skin,  bcomes  converted  into  a  mandible. 

The  larv8B  of  Cypris  pass  through  a  great  number  of  stages  before 
arriving  at  their  idtimate  form  and  at  sexual  maturity.  M.  Glaus 
enumerates  nine  of  these  phases,  separated  from  eadi  other  by  a 
complete  moult  and  by  a  change  of  the  shell.  The  most  striking 
character  of  the  second  phase  is  the  budding  forth  of  the  mandibles 
above  mentioned,  accompanied  by  the  metamorphosis  of  the  loco- 
motory  foot  of  the  preceding  phase  into  a  mandibular  palpus.  At 
this  same  period  appear  the  rudiments  of  the  maxillae  and  of  the 
first  pair  of  final  locomotory  feet.  The  jaw-feet  (maxillae  of  the 
second  pair)  appear  in  the  fourth  phase,  and  consequently  after  the 
first  pair  of  feet,  which,  however,  come  after  them  in  the  order  of 
succession  of  the  appendages.  During  the  fifth  phase,  the  jaw-feet 
play  the  part  of  locomotory  feet,  and  terminate  in  a  strong  hooked 
bristle.  In  aU  phases  of  development  there  exists  a  pair  of  strong 
posterior  terminal  bristles.  It  is  singular  that  the  position  and  inser- 
tion of  this  bristie  is  modified  in  the  course  of  development.  Originally 
it  is  borne  by  the  mandibular  foot,  then  by  the  first  foot-rudiment,  then 
by  the  jaw-foot,  and  then  by  the  locomotory  foot  of  the  first  pair. 
The  posterior  pair  of  locomotory  feet  appear  at  the  sixth  phase.  At 
the  seventh  all  the  extremities  have  nearly  acquired  their  definitive 
form.  This  is  the  period  at  which  the  first  rudiments  of  the  gene- 
rative organs  make  their  appearance ;  but  the  sexual  differences  are 
not  manifested  until  the  eighth  stage.  The  abdomen  or  postabdo- 
men  appears  in  the  fifth  phase,  in  a  form  exactly  similar  to  that  of 
the  rudiments  of  the  limb.  This  is  also  the  period  when  the  hepatic 
canals  grow  and  descend  into  the  shell. — St^riften  der  GeseUsch.  zwr 
Beford.  der  ges.  Ndturw,  in  Marburg,  Bd.  ix.  1868,  p.  151 ;  Bibl, 
Univ.  tome  xxxv.  August  16, 1869,  Bull,  Sci.  pp.  312--314. 
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On  the  WhiU'toothed  American  Beaver, 
By  Dr.  J.  E,  Gray,  F.R.8, 

The  British  Maseam  lately  received  from  Dr.  K.  Brown  threo 
skulls  of  the  American  Beaver,  which  agree  in  all  particulars,  and 
especially  in  the  form  of  the  nasal  bones,  with  the  usual  American- 
b€»ver  skulls ;  but  they  differ  from  them  in  having  white  cutting- 
teeth,  or  with  a  more  or  less  yellow  tinge;  all  other  American 
and  European  beavers  I  have  seen  have  dark  red-brown  cutting- 
teeth.  The  variety  may  be  catalogued  as  Castor  canadensis  leueo' 
donta,  I  believe  these  skulls  were  procured  on  the  north-west  coast 
of  America ;  but  Dr.  R.  Brown  did  not  state  any  special  locality. 

On  the  Occurrence  of  Beania  mirabilis  and  Labrus  miztus  at  East-' 
bourne^  Sussecs.    By  F.  C.  8.  Kopbr,  F.L.S.  &c. 

To  the  ESditors  of  the  Annais  and  Magazine  of  Natural  History, 

Gbntlbxen, — ^The  beauty  and  variety  of  animal  and  vegetable 
life  on  the  rock-bound  shores  of  our  south-western  and  northern 
coasts,  where  every  pool  abounds  with  zoophytes,  sponges,  and  alge 
in  profusion,  has  long  made  them  favourite  hunting-grounds  for 
all  who  are  interested  in  these  branches  of  natural  history.  Many 
of  the  small  and  rare  species  of  zooph3rtes  are  only  recorded  as  oc- 
curring either  on  the  C/Oasts  of  Devon  or  Cornwall,  of  which  the  marine 
zoology  has  been  so  well  worked  up  by  the  labours  of  Couch,  Gosse, 
and  the  Rev.  T.  Hincks,  or  on  the  shores  of  Yorkshire  or  Northum- 
berland, by  Bean,  Johnston,  and  others.  The  south  and  south-eastern 
coasts,  where  chalky,  argillaceous,  or  sandy  strata  occur,  are  less 
favourable  to  the  growth  of  these  productions,  and,  as  a  necessary 
consequence,  have  not  received  the  same  amount  of  attention.  At 
the  same  time  I  have  littie  doubt  that  a  careful  search  would  be 
rewarded  by  the  discovery  of  many  species  at  present  only  known 
as  inhabitants  of  more  favoured  localities.  As  an  instance  of  this, 
I  have  to  record  the  occurrence  on  the  shore  at  Eastbourne  of  one 
of  the  rarest  of  the  Polyzoa  noticed  by  Dr.  Johnston,  the  Beania 
mirabilis,  which  appears  hitherto  only  to  have  been  found  at 
Scarborough  (by  Mr.  Bean,  its  discoverer),  at  Peterhead,  on  our 
northern  coasts,  where  it  is  said  to  be  very  rare,  and  at  several 
localities  in  Devon  and  Cornwall,  where,  according  to  the  Rev.  T. 
Hincks's  ^Catalogue  of  South-Devon  and  Cornish  Zoophytes,'  it  is 
more  abundant.  The  specimen  I  met  with  was  growing  at  the  base 
of  a  mass  of  Flustra  foliaeea  thrown  up  on  the  shore  by  the  late 
heavy  gales ;  and,  as  Dr.  Landsborou^  observes,  the  species  "  is  so 
insignificant  when  seen  hy  the  naked  eye,  that  it  would  easily  be 
passed  over  as  undeserving  of  regard."  The  specimen  I  have  is 
barely  one-fourth  of  an  indi  in  length,  with  about  eight  of  the  pe-^ 
collar  calydes  attached  standing  up  erect  from  the  radicles,  which 
ramify  over  the  lower  part  of  the  Flustra,  From  its  occurrence  on 
this  zoophyta,  it  would  appear  to  be  from  deep  water  rather  than 
£rom  the  immediate  vicinity  of  the  shore,  and  probably,  by  dredging, 
might  be  procured  in  a  living  state. 

Ann.  &  Mag^  N.  Hist,  Ser.  4.   Vol.iv.  21 
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I  also  wish  to  place  on  record  the  capture,  this  summer,  of  two 
8|)ecimenB  (male  and  female)  of  the  Striped  or  Cook  Wrasse  {Lahrus 
mixttu  of  Tarrell),  which,  from  what  I  hear  from  the  fishermen,  is 
veiy  rarely  met  with  on  this  coast,  though  mentioned  as  an  occa- 
sional visitor  hy  Mrs.  Merrifield  in  her '  Natural  History  of  Brighton.' 
According  to  C<yich,  it  is  not  uncommon  on  the  Cornish  coast,  but 
appears  to  be  rarely  met  with  elsewhere.  Both  specimens  were  taken 
about  the  same  spot,  on  a  shoal  about  five  miles  off  Eastbourne,  the 
first  in  a  lobster-pot,  the  other  by  a  line.  Of  the  male  I  have  only 
seen  the  dried  skin ;  but  the  female  was  brought  to  me  soon  after  it 
was  caught,  and  it  has  been  preserved  in  glycerine,  but  has  lost  the 
brilliancy  of  colouring  which  mokes  it  so  resemble  the  wonderful 
productions  of  tropical  seas  in  the  intensity  of  the  deep-blue  stripes 
bordered  by  the  brilliant  orange  and  yellow  tints  that  cover  the 
moss  of  the  body.  Your  obedient  Servant, 

F.  C.  S.  Roper. 

On  the  Origin  and  Increase  of  Bacteria.   By  Dr.  A.  Polotbbnow. 

The  author's  investigations,  made  in  Prof.  Wiesner^s  laboratory, 
at  the  Polytechnic  Institute  of  Vienna,  have  led  him  to  the  following 
results : — 

1.  That  a  perfect  genetic  connexion  exists  between  Ba^cteriumy 
Fibrioj  and  SpiriUum,  and  that  these  present  no  other  differences 
but  those  of  size  and  direction. 

2.  None  of  the  Yibriones  (  Vibrio^  Bacterium,  and  Spirillum)  are 
independent  organisms,  but  only  derivatives  (delicate  mycelia)  from 
the  spores  of  fungi,  especially  tiiose  of  PenidUium  glattcum. 

3.  The  development  of  the  Yibriones  from  the  spores  of  FemcU- 
Hum  may  be  best  followed  when  the  spores  are  exposed  to  the  action 
of  a  high  temperature  (i40°-212°  F.). 

4.  The  notion  that  Yibriones  are  developed  in  the  filaments  oi 
mycelium  from  the  granules  occurring  in  the  cells  proves  to  be  quite 
erroneous,  as  also  that  of  the  conversion  of  Yibriones  into  other 
higher  forms  (yeast  Ac). — Anzeiger  der  Tc,  Jc,  Akad,  der  Wiss,  in 

men,  AprH  29, 1869,  pp.  87-88. 

Experiments  to  show  thai  the  Fins  of  Fishes  are  Regenerated  only 
when  their  Basal  Fortion  at  least  is  hfi.     By  M.  J.  M.  Philipeaux. 

The  author's  experiments  on  the  regeneration  of  the  spleen  of  the 
mammalia  and  the  limbs  of  the  newts  and  axolotl  have  been  ex- 
tended by  him  to  the  fins  of  fishes. 

He  cut  off  the  left  ventral  fin  of  some  gudgeons  at  the  level  of 
the  abdominal  surface.  The  fishes  were  then  placed  in  a  basin  imder 
favourable  conditions,  and  in  eight  months  the  fins  were  completely 
reproduced. 

In  a  second  series  of  experiments  upon  the  same  species  the  author 
entirely  extirpated  the  right  ventral  fin,  including  all  the  small 
bones  which  support  it ;  the  fishes  having  been  put  into  the  basin, 
some  of  them  died  from  the  effects  of  the  operation,  whilst  those 
which  survived  showed  a  perfect  cicatrix  eight  months  after  the 


Miscellaneous*  295 

operatioii,  but  no  indication  of  the  regeneration  of  the  fin.  Broua- 
senet  came  to  the  same  conclasion  ;  and  the  author  considen  that  it 
may  be  stated  as  a  general  law,  with  regard  to  vertebrate  animalw 
at  least,  that  when  an  organ  is  entirely  removed,  it  can  never 
be  regenerated. — Oomptes  Bendus,  March  15,  1869,  tome  Izviii. 
pp.  669-670. 

DesanpHons  of  two  new  Species  of  ffymenoptera  from  the 
Argentine  Bepublie.     By  J.  C.  Puis. 

Mdipona  molesta. 

Black,  shining,  entirely  covered  with  white  hairs.  Antenna  black, 
with  their  extremity  and  the  lower  part  of  the  first  joint  brownish. 
Head  black,  shining,  covered  with  white  hairs.  Hiarax  black, 
shining,  the  hairs  white ;  protiiorax  bordered  by  a  yellowish-white 
line ;  mesothorax  having  a  similar  line  above  the  insertion  of  the 
wings  ;  metathorax  having  a  point  of  the  same  colour  on  each  side. 
Scutellum  inferiorly  bordered  by  a  line  of  the  same  c<dour.  Abdomen 
black,  shining,  covered  with  white  hairs.  Legs  black ;  tarsi  brown. 
Wings  hyaline,  uervures  yellow  (worker).     Length  4  millimetres. 

Hub.  San  Luis,  in  woods  of  small  trees.  It  is  very  troublesome 
like  the  flies,     December  {Strohel), 

Odynerus  aUbodnetus. 

Black,  thorax  very  villose ;  abdomen  velvety,  shining,  first  seg- 
ment margined  with  yellowish  white ;  antennaa  and  mandibles  red ; 
l^a  red,  with  the  femora  black.  Length  9  millimetres ;  expanse 
20  millimetres. 

$ .  CVypms  pyriform,  with  a  strong  emargination,  forming  two  tri- 
angular teeth,  pimctured.  Antennce  entirely  red ;  mandibles,  palpi,  and 
labrum  red.  Head  and  thorax  covered  with  long,  close  hairs ;  meta- 
thorax rounded.  Abdomen  black,  velvety,  shimng,  sprinkled  with 
longer  hairs,  the  first  segment  bordered  by  a  thin  yellowish-white 
line ;  second  segment  having  no  tubercle  beneath.  Wings  brownish, 
with  the  extremity  violet;  scale  black.  Legs  red,  with  all  the 
femora  black,  except  on  their  anterior  part. 

This  is  the  only  species  that  might  be  confounded  with  Odgnerus 
AnttuM,  Sauss.  (in  Gay's  <  Chili '),  as  having  the  first  segment  of  the 
abdomen  yellowish  white ;  but  it  differs  therefrom  by  its  black  dy- 
peus,  scales,  and  femora. 

Ifab.  Near  a  spring,  Portezuelo  de  Bonilla,  in  the  Sierra  de  Us- 
pallata,  in  the  province  of  Mendoza.  January  (StrobeT). — Atti  della 
Societd  Italiana  di  Sci.  Nat.  vol.  xi.  pp.  257  &  258,  October  1868. 

Habits  of  the  Medusce,    By  Dr.  J.  E.  Gray. 

Mr.  M' Andrew  informs  me  that  he  often  saw  the  Sea-jellies  (Me- 
dusa cequarea,  Forsk&l,  Fauna  ^gyptiaca,  n.  28.  t.  32)  lying  on  their 
backs  at  the  bottom  of  the  beautiful  clear  water  of  the  Bed  Sea, 
with  the  tentacles  expanded  like  a  flower.  The  Arab  sailors  dived 
for  them,  and  brought  them  up  to  the  surface.  The  Arabs  are  very 
handy  in  this  respect,  and  will  bring  up  any  animal,  shell,  or  stone 
that  may  be  pointed  out  .to  them,  jumping  in  a  moment  from  the 
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aide  of  the  boat  into  the  sea.  When  disturbed,  the  mednsiB  swam 
abonty  like  other  mednsflBy  with  their  tentacles  below. 

Two  q;ieeimeiis  of  this  species  that  Hr.  M< Andrew  brought  home, 
preserved  in  spirits,  have  retained  their  shape,  and  are  ticker  and 
mach  firmer  than  the  commoner  iq^ecies  of  Medusae. 

I  am  not  aware  that  the  habit  of  lying  on  the  back  and  expand- 
ing the  tentacles  nnder  water  has  becoi  observed  or  recorded  before. 

On  ihe  EeprodueHan  of  Pholcus  phalangioides,  WcU^, 

By  I^.  Paolo  Bohizzi. 

The  author  j^aoed  a  female  of  this  species  in  a  glass  vessel ;  it  im- 
mediately fnrmed  a  web  in  the  npper  part  of  the  vase,  and  the  fol- 
lowing day  depooited  its  eggs.  These  were  of  a  dirty  white  ooloiir 
with  a  rosy  tinge ;  fhear  diameter  was  about  1  miUim.  There  were 
more  fhan  twenty  of  them,  and,  as  usual,  they  were  not  enoloBed  in 
a  oocoon,  but  a&ered  to  each  other  by  the  stickiness  of  their  rar- 
faoe,  and  formed  a  somewhat  spherioal  or  ovoid  mass.  The  female 
carries  Uie  ^;gs  suspended  from  the  daws  of  the  mandibles  (chdi- 
cera),  and  will  not  quit  them  even  in  the  greatest  peiiL 

On  a  fly  being  introduced  into  the  vessel,  the  female  quitted  the 
eggs,  which  remained  suspended  by  a  thruid  attadied  to  those  of 
the  web.  The  author  observed  that  the  second  and  third  pairs  of 
feet  are  employed  bv  the  animal  to  secure  its  prey,  and  to  hold  it 
in  a  convenient  position  for  sucking  out  its  juices ;  the  fourth  pair 
is  employed  to  involve  the  prey  rapidly  in  a  thread. 

Towards  the  end  of  the  time  of  incubation  of  the  eggs,  the  spider 
rotated  the  mass  of  eggs  upon  the  suspending  thread  by  means  of 
the  second  and  third  pairs  of  feet,  and  appeared  to  endeavour  to  break 
their  shells,  touching  each  of  them  in  turn  with  the  mandibles.  The 
morning  after  this  observation  was  made,  some  of  the  young  were 
hatched,  but  still  remained  adhering  to  the  mass  of  ova ;  in  a  few  hours 
they  were  found  scattered  over  the  web,  and  the  empty  sheik  had 
fallen  to  the  bottom  of  the  vessel.  The  mother  stood  near  the  young, 
below  the  space  occupied  by  them ;  and  this  the  author  has  also  ob- 
served in  free  individuals.  When  some  flies  were  introduced  into  the 
Yase,  the  mother  imprisoned  them  in  the  usual  manner,  when  the  more 
robust  of  the  young  animals  ran  to  suck  the  insects  thus  prepared  for 
them.  The  time  of  incubation  of  these  ova  was  nineteen  days ;  but 
in  other  cases  the  author  observed  it  to  occupy  only  seventeen  days. 

The  author  describes  the  nuptials  of  this  species.  He  introduced 
a  male  (which  is  much  smaller  than  the  female)  into  the  glass  with 
the  above-mentioned  female ;  the  two  animals  remained  immovable 
for  some  time,  and  then  the  male  approached  the  female  veiy  cau- 
tiously. The  male  continued  imeasy  for  a  long  time  before  uniting 
with  the  female,  and  from  time  to  time  he  trembled  consid^ablyt 
The  copulation  lasted  about  an  hofor  aaid  a  half;  and  during  this 
time  the  animals  appeared  to  be  almost  insensible  to  sligfat  sliosb 
given  to  the  vessel.  At  the  conclusion  of  the  copulation,  the  male 
rapidly  quitted  the  female,  and  took  up  his  position  as  far  as  poe- 
sible  from  her,  at  the  bottom  of  the  vessel. — Annwxrio  ddla  Soe.  dii 
Natwral.  in  Modena,  anno  iii.  pp.  179-181. 
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XXXVI. — On  the  Coleaptera  of  St.  Helena. 
By  T.  Vernon  Wollaston,  M.A.,  F.L.S. 

It  is  now  eight  years  since  I  gave  an  enumeration,  in  the 
'  Journal  of  Entomology,'  of  fourteen  species  of  Coleoptera 
which  had  been  detected  at  St.  Helena,  on  the  2l8t  of  July 
1860,  by  the  late  Mr.  Bewicke,  during  a  few  hours'  collecting 
in  that  island  {en  passant  from  the  Cape  of  Good  Hope  to 
Madeira).  Since  then,  our  knowledge  of  the  fauna  has  oeen 
considerably  increased,  mainly  through  the  exertions  of  J.  C. 
Melliss,  Esq.,  a  gentleman  wno  is  resident  on  .the  spot,  and 
who  continues  to  take  a  lively  interest  in  the  various  branches 
of  natural  science ;  and  although,  clearly,  very  much  remains 
yet  to  be  done,  two  successive  consignments  which  he  has 
entrosted  to  me  of  the  beetles  which  from  time  to  time  have 
rewarded  his  researches  enable  me  now  to  venture  on  some- 
thing lik«  a  systematic,  though  short,  catalogue  (destined,  I 
hope,  hereafter,  to  be  greatly  increased)  of  the  St.-Helena 
Coleoptera. 

That  a  special  interest  should  attach  to  the  productions  of 
any  island  which  is  imusually  remote,  I  need  scarcely  state  ; 
and  when  we  recollect  that  St.  Helena  is  about  1200  miles 
from  the  nearest  point  of  the  African  continent,  we  shall  at 
once  acknowledge  that,  for  the  geographical  naturalist,  a  more 
isolated  field  could  hardly  perhaps  be  found.  The  manifest 
deterioration  of  the  island,  m  a  scientific  point  of  view,  during 
the  last  300  years,  is  a  subject  on  which  I  need  not  dilate ; 
for  the  primeval  forests  whicn  are  said  to  have  more  or  less 
clothed  it  at  its  discovery  have  succumbed  beneath  the  ruth- 
less hand  of  "  civilization," — ^a  few  detached  patches  alone  re- 
maining, on  the  extreme  summit  and  more  inaccessible  slopes, 
to  harbour  what  is  left  of  that  noble  fauna  the  fragments  of 
which  are  so  eccentric  that  one  cannot  but  suspect  the  quondam 
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occurrence  of  many  intermediate  links  (now,  in  all  probability, 
long  exterminated)  which  most,  as  it  were,  have  "articulated 
them  on  "  to  the  recognized  types  with  which  we  are  familiar. 
Of  coarse  in  an  island  of  this  kind,  which  has  become  intensely 
cultivated  since  the  period  of  its  colonization,  we  natnrally 
should  not  expect  to  meet  with  many  traces  of  its  primeval 
species ;  for  the  gradual  rooting-out  of  the  native  vegetation, 
and  the  introduction,  year  after  year,  of  more  ^^  usefcd  "  plants 
(chiefly  from  European  latitudes,  but  in  the  present  instance, 
perhaps,  partly  from  the  Cape  of  Good  Hope) .  accompanied  by 
their  mevitable  train  of  insect  parasites,  would  so  far  alter  the 
entire  country  as  to  destroy  the  apparent  pecuUarity  of  ite 
productions,  and  give  a  mixed  character  to  its  fauna  and  flora 
to  which  aborimially  it  had  no  kind  of  claim.  Happily,  how- 
ever, in  cases  like  this,  when  the  species  are  brought  fairly 
together,  it  is  usually  not  difficult  for  a  practised  eye  to  sepa- 
rate in  a  general  way  the  species  which  are  strictly  endemic  from 
those  which  have  subsequently  been  introduced  and  become 
naturalized ;  and  thus  it  is  that  out  of  the  seventy-four  which 
are  enumerated  in  the  following  catalogue,  there  are  only  thir- 
teen concerning  which  I  have  (in  that  particular  respect)  much 
doubt.  Indeed  what  we  may  term  the  '*  tf&ra-indigenous  " 
species  sneak  at  once,  and  unmistakeably,  for  themselves; 
and  in  like  manner  as  regards  those  which  are  more  or  less 
cosmopolitan,  or  which  have  found  their  way,  through  human 
agencies,  into  nearly  eveiy  country  which  nas  the  slightest 
intercommunication  with  the  civilized  world,  there  can  be  no 
question.  These  manifest  importationa  last  mentioned,  which, 
however,  figure  so  largely  m  the  St.-Helena  list,  have  no 
real  bearing  on  the  true  fauna  of  any  single  region  beyond 
those  whence  they  were  originally  disseminated,  and  for  the 
most  part  owe  their  presence  in  local  catalogues  merely  to  the 
amount  of  research  which  may  happen  to  nave  been  made  in 
the  houses,  stores,  gardens,  and  merchandise  around  the  va- 
rious ports  and  towns.  Yet,  on  the  other  hand,  they  cannot 
be  omitted  or  ignored ;  for  some  of  them  may  have  taken  so 
firm  a  hold  on  the  newly  acquired  area  as  to  occupy  a  promi- 
nent place  amongst  its  primeval  organisms,  and  even  perha^ 
to  have  aided  indirectly  in  their  very  extermination.  This 
latter  contingency,  however,  seems  to  me  to  represent  the  ex- 
ception rather  than  the  rule ;  for  I  have  myself  generally  ob- 
served that  the  species  which  are  manifestly  imported  finger 
nlmost  exclusively  about  the  "  inhabited  regions,  and  seldom 
attach  themselves  to  those  which  are  emphatically  wild  and 
uncultivated — and  even  if  in  a  few  instances  they  should  do  so, 
that  their  modtis  vivendi  is  totally  different  from  that  of  the 
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veritable  autochthones  of  the  soil.  To  these  unquestianably 
established  forms  I  have,  in  the  subjoined  list,  placed  (as  an 
aid  to  the  eye)  an  asterisk  (*). 

Bearing  in  mind,  therefore,  the  above  considerations,  I  may 
add  that  out  of  the  seventy-four  species  enumerated  in  the 
present  paper,  only  thirty-five  (or  less  than  half)  appear  to  be 
unmistaJcMy  indigenous,  whilst  the  evidently  imported  ones 
(species  which  through  human  agencies  have  become  widely 
disseminated  over  more  or  less  of  the  civilized  world)  amount 
to  about  twenty-six,  leaving  a  residuum  of  thirteen  which  I 
should  perhaps  characterize  as  "  doubtful,"  but  the  majority 
of  which  nevertheless  have  in  all  probability  been  naturalized. 
The  thirty-fiye  which  seem  to  be  as  it  were  the  actual  auto- 
chthones  of  the  soil,  or  which  there  is  no  reason  to  suspect  have 
been  derived  from  any  other  country,  are  the  following : — 


Microxjlobius  terebiana. 

o  bliteratuB. 

debilis. 

Gheyrolatii. 

' conicollis. 

moniliconiis. 


Haplotliorax  Burcbellii. 
Gatosoma  haligena.  I  an  vere 

HelensB.  f  distwctcB  ? 

Bembidiiini  Mellissii. 
Adoretus  versutuB. 
Pentarthrum  subcsdcum. 
Nesiotes  squamosus. 

asperatus. 

Trachjphloeosoma  setosum. 
Sciobius  subnodosus. 
Heteronychus  axator. 
Mellissius  eudoxus. 

adumbratus. 

Heteroderes  puncticoUis. 
Microxylobius  Westwoodii. 

vestitufl. 

lacertosus. 

lucifugus. 

whilst  the  twenty-six  which  clearly  have  followed  in  the  track 
of  civilization  and  commerce  are  these : — 


Notioxenus  Bewickii. 

nifopictus. 

dimidiatus. 

alutaceus. 

Homoeodera  rotundipennis. 
alutaceicollis. 


pygmaea. 


Longitarsos  HelensB. 
Cydonia  lunata. 

Smtrum  hadroides. 
brdella  Mellissiaiia. 


LsemophloBus  pusillus. 
Cryptopha^us  afEnis.    * 
Mycetcea  hirta. 
TyphfiBa  fuma|;a. 
Dermestes  cadaverinus. 

vulpinus. 

Attagenus  ^loriossd. 
Apliodius  lividus. 
Goryiietes  rufipes. 
GibDium  scotias. 
Anobium  yelatum. 

paniceum. 

striatum. 


Anobium  confertum. 
Ehizopertha  bifoveolata. 

pusilla. 

Hylur^  ligniperda. 
Sitophilus  oryzsB. 
Otiorhyncbus  sulcatus. 
AraBOcerus  fasciculatus. 
Alpbitobius  diaperinus. 

piceus. 

Gnatnocerus  comutus. 
Tribolium  femigineum. 
Tenebrio  obscurus. 
Greopbilus  maxillosus. 


This  leaves  the  following  thirteen,  already  alluded  to  as 

22* 
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"  doubtful,"  the  majority  of  which,  however,  have  most  likely 
been,  through  various  causes,  naturalized : — 

Pristonychufi  complaziatus.  Stenoscelis  hylastoides. 

Dactylostemum  abdominale.  Bruchus  rafobmimeiis. 

SphaBridium  dytiscoides.  adyena. 

Cr^tamorpha  muBSd.  Aspidomorpha  miliaris. 

Tnbalus  4-striatas.  Epilachna  chijsomelina. 

Saprinus  lautas.  Zophobas  concolor. 
Tomicus  fismulus. 

If  it  be  permissible,  from  material  so  limited  as  that  which 
has  hitherto  been  amassed,  to  build  up  a  rough  estimate  of  the 
true  Coleopterous  population  of  St.  Helena,  it  is  clear  that  the 
twenty-six  "cosmopolitan"  species,  which  have  manifestly 
followed  in  the  wake  of  mere  commerce  and  civilization,  must 
be  altogether  set  aside ;  and  in  that  case,  giving  the  thirteen 
more  or  less  equivocal  ones  the  advantage  of  the  dQubt,  we 
should  have  forty-eight  to  represent  the  aboriginal  (and  evi- 
dently much  reduced)  fauna  of  this  remote  deteriorateid  island. 
When  commenting,  in  1861,  on  even  the  fourteen  species 
which  had  been  collected  by  Mr.  Bewicke,  I  called  attention 
to  the  extraordinary  fact  that  not  only  did  the  weevils  number 
nearly  two-thirds  of  the  entire  batch,  but  were  likewise 
all  of  them  endemic^  both  as  regards  species  and  genus  I 
i^hilst  certainly  three,  if  not  indeed  more,  out  of  the  remaining 
six  (belonging  to  other  families)  possess  a  wide  geographical 
range.  This  led  me  to  remark  that  the  Curculioniace  would, 
in  all  probability,  be  found  to  plav  a  most  important  part  in 
the  Coleopterous  fauna  of  St.  Helena ;  and  I  then  expressed 
my  belief,  from  the  mere  diversity  of  configuraiion  presented 
by  the  five  species  of  Microxylohius  which  had  been  brought 
to  light,  that  the  members  of  that  abnormal  little  group  would 
almost  certainly  be  ascertained  to  be  locally  abimdant,  and, 
"  since  the  same  might  be  urged  with  no  less  force  for  that 
extraordinary  genus  Notioxenus"  that  there  was  "  every  reason 
to  suspect  that  the  Bhynchophora  of  this  mountain-island  are, 
in  proportion  to  its  size,  both  numerous  and  eccentric." 

1  have  thought  it  worth  while  to  aUude  to  these  casual  ob- 
servations of  my  own,  because  they  have  been  so  strictly  and 
literally  verified.  Not  only  have  Microxylobiits  and  Notioocenus 
been  augmented  by  newly  discovered  exponents,  but  every- 
thing tends  to  prove  that  they  are  immeasurably  the  most 
significant  of  the  island  forms :  indeed  an  undescribed  and 
closely  related  genus  has  been  detected  alongside  the  latter,  as 
though  still  farther  to  enhance  the  local  importance  of  that 

Particular  Anthribideous  type.     Scarcely  less  characteristic, 
owever,  than  even  these  three,  are,  perhaps,  the  obscure  Cur- 
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culionideous  groups  Nesiotes  and  Trachyphloeosoma ;  and,  if  in- 
deed it  be  truly  aboriginal  (and  there  is  no  reason  for  suspect- 
ing the  contrary),  that  curious  little  blind  Cossonid,  the  Pent-- 
arthrum  stibccecum,  may  be  added  to  the  number,  in  which 
caae  the  Rhynchophora  alone  would  monopolize  no  less  than 
six  of  the  most  anomalous  endemic  genera  \  Indeed  the  only 
other  manifestly  indigenous  forms  which  I  should  define  as 
par  excellence  "abnormal "  are Haplothorax  of  the  Carabidse, 
and  perhaps  Melliesius  of  the  Lamellicoms,  neither  of  which, 
however,  are  so  eccentric  in  their  structure  as  the  six  Rhyn- 
chophorous  ones  to  which  I  have  just  alluded. 

Aparty  however,  from  their  singularity  of  trpe,  it  may  be 
useful,  in  order  to  illustrate  the  mere  numerical  preponderance 
of  the  weevils  (as  regards  both  species  and  genus)  in  the 
St.-Helena  catalogue,  to  distribute  the  forty-eight  members  of 
the  fauna  (to  which  I  have  already  called  attention)  imder  the 
twelve  ffreat  sections  into  which  the  Coleoptera  are  usually 
supposed  to  arrange  themselves.  I  am  well  aware  that  the 
paucity  of  the  list  itself,  and  perhaps  likewise  the  totally  un- 
explored state  of  the  pools  and  streams,  may  be  sufficient  to 
account  for  many  an  apparent  anomaly — sucn  as,  for  instance, 
the  complete  absence  of  the  water-beetles  and  Brachelytra ; 
but  still,  after  making  every  allowance  for  the  manifest  im- 
perfection of  the  material,  the  broad  fact  does  undoubtedly 
remain  that  the  researches  of  Messrs.  Melliss,  Bewicke,  and 
others  (and  that,  too,  whilst  by  no  means  neglecting  the  mi- 
nuter groups)  have  brought  to  light  more  representatives  of 
ihQ  Rhynchophora  than  of  all  the  other  departments  combined. 
And  that  this  is  truly  the  case,  a  glance  at  the  following  table 
will  suffice  to  show : — 

Ehynchophora 26 

Cordjlocerata  (i.  e,  Lamellicoms  &c.) 6 

Geodephaga ; 6 

Heteromera 3 

Philhydrida 2 

Fhytophaga 2 

Pseudotrimera 2 

Necrophaga 1 

Friocerata    1 

Hydradephaga 0 

Brachelytra 0 

Eucerata 0 

48* 

*  It  is  scarcely  necessary  to  consider  what  would  be  the  result  were 
the  whole  seventy-four  species  which  axe  enumerated  in  the  present  list 
distributed  under  these  twelve  primary  departments,  because  (as  already 
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It  will  be  seen,  on  reference,  that  the  seventy-four  species 
of  the  subjoined  list  distribute  liiemselves  under  twenty-eight 
families  and  no  less  than  fifty  genera.  Of  these  seventy-four 
species  I  have  been  compelled  to  treat  about  forty  as  if 
they  had  not  been  detected  in  any  other  country,  though  it  is 
probable  that  some  five  or  six  of  them  (as,  for  instance,  the 
HiateridoB^  the  Anohium  confertam^  and  the  Bruchi)  will  be 
found  eventually  to  have  been  already  described.  The  seven 
genera  which  would  appear  to  be  peculiar  to  the  island  are 
Haphihorax  (of  the  Carabidae),  MeUissttis  (of  the  Dynastid«), 
MtcroscylobttiSy  NesioteSj  and  TrachyphloBosoma  (of  the  Curcu- 
lionidae),  and  Notioxenus  and  HomoBodera  (of  the  Anthribidse), 
three  of  which  {MellissiuSj  Trackyphloeosomay  and  Homoeodera) 
have  been  enunciated  for  the  first  time  in  this  memoir.  The 
species  which  in  the  present  paper  I  have  described  as  new  are 
the  twenty-five  following : — 

Bembidium  MellisdL  Nesiotes  asperatus. 

Tribalus  4-6triatus.  Trachjphloeoeoma  setosum. 

Saprinus  lautos.  Sdobius  subnodosus. 

Mellissius  eudozus.  Notioxenus  dimidiatas. 


adumbratus.  alutaceus. 


Heteroderes  punclicollis.  Homoeodera  rotundipennis. 

Anobium  confertunL  alutaceicollis. 

Tomicus  SBmulus.  —  pygmsea. 

Microxylobius  yestitus.  Bruchus  rufobrtmneos. 

obliteratus.  advena. 

debilis.  Zophobas  concolor. 


monilicomia.  Mordella  Mellissiana. 

Pentarthrum  subcsBCum. 

If  we  exclude  from  consideration  the  twenty-six  species 
(above  alluded  to)  which  have  unquestionably  been  brought 
into  the  island  through  the  medium  of  commerce,  and  which 
enter  into  the  fauna  of  nearly  every  civilized  country,  I  need 
scarcely  add  that  the  St.-Helena  list,  as  hitherto  made  known, 
possesses  nothing  whatever  in  Common  with  those  of  the  three 
sub- African  archipelagos  which^  lie  further  to  the  north — 
though  the  great  development  of  the  Curculionideous  sub- 
family Cossonides  is  a  remarkable  fact  which  is  more  or  less 
conspicuous  throughout  the  whole  of  them. 

stated)  the  twenty-six  wMcb  Have  manifeisUy  been  introduced  (and  most 
of  theni;  perhaps,  quite  recently)  can  have  no  real  connexion  with  the 
true  fauna  of  the  island ;  nevertheless,  even  were  we  to  do  so,  ihepositionQi 
the  Rhynchophora  as  the  most  extensive  of  the  various  groups  (althouffh 
its  relative  jproportion  to  them  would  be  lowered)  would  remain  tne 
same.  Whilst  m  the  former  case,  however,  it  numbers  twenty-six,  and 
the  remaining  sections  (combined)  twenty-two,  in  this  instance  it  would 
contain  thirty,  and  the  other  eleven  divisions  forty-foxir. 
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Fam.  1.  Carabids. 

Genus  1.  HaplOthosax. 

Waterhouse,  Trans.  Ent.  Soc.  Lond.  iiu  207  [script  Aplo^ 

thorax]  (1841). 

1.  Haplothorax  Burchettii. 
Aphthorax  BurehMi^  Waterb.,  loe.eU.^\.  12.  f.  1  (1841). 

A  trulj  indigenous  and  noble  Carabid,  which  appears^  how- 
ever^ to  be  both  local  and  extremelj  scarce.  Although  re* 
ceiyed  many  years  ago  from  St.  Helena,  where  it  was  first 
detected  by  the  African  traveller  Dr.  Burchell,  the  only  ex- 
amples of  it  which  I  have  myself  seen  have  been  captured  by 
Mr.  Melliss. 

Genus  2.  Calosoma. 
Weber,  Obs.  Ent.  20  (1801). 

2.  Caloaoma  haligena. 

C,  supra  aut  obscure  sBueum  aut  fere  (vel  etiam  omnino)  nigrumi 
subopacum;  capite  irregulariter  punctato;  prothorace  parvo, 
transversoHSubcordatOy  antice  ad  latera  valde  rotundato,  angulis 
posticis  retrorsum  productis  sed  obtusisy  densissime  ruguloso- 
punctatO)  utrinque  intra  angulos  posticos  late  et  profunde  im- 
presso ;  elytris  grosse  crenato-striatiB,  interstitiis  eequaliter  ele- 
vatis  ao  transversim  imbricato-mgatis,  punctis  magnis  plus  minus 
senesoentibus  vel  cuprescentibus  in  tripHoi  serie  notatis ;  antennis 
pedibusque  nigris  aut  piceo-nigris. 

M<Uf  plerumque  viz  minor,  pedibus  sensim  crassioribusy  tibiiB  poste- 
rioribus  (prsesertim  intermediis)  oonspicue  cunratiB,  tarsis  anticis 
valde  dilatatiB. 

Foem.,  plerumque  vix  major,  pedibus  sensim  gracilioribus,  tibiis  in- 
termediis vix  curvatisy  posticis  fere  rectis,  tarsis  anticis  sim- 
plicibus. 

Long.  corp.  lin.  9-11. 

CaloMmM  hdUgena,  WoU.,  Joum.  of  Ent  i.  208  (1861). 

Of  this  fine  Galoacma  a  single  example  was  captured  at  St. 
Helena  (in  July  1860)  by  the  late  Mr.  Bewicke,  and  several 
more  have  since  been  communicated  by  Mr.  Melliss.  It  seems 
to  belong  to  the  same  type  as  the  African  species  aene- 
galenae  and  rugosumy  from  the  former  of  which  it  is  never- 
theless  abundantly  distinct  From  the  latter  it  differs  {inter 
aUcI)  in  being  more  depressed,  and  in  having  its  coppery 
punctures  smaller,  in  its  prothorax  being  more  deeply  rugose 
Wore  and  behind,  and  in  its  le^s  being  less  robust.  As  re- 
gards colour,  it  appears  to  be  either  dull  brassy  or  nearly  (if 
not  indeed  altogether)  black ;   and  its  males  have  their  four 
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posterior  tibi®  (particularly,  however,  the  intermediate  pair) 
conspicuooslj  curyed,  whilst  in  the  opposite  sex  the  hinder 
ones  are  nearly  (if  not  quite)  straight,  and  eyen  the  middle 
pair  but  very  slightly  bent  inwards.  Whetiier  the  C  HeleruB 
of  Hope  was  established  on  an  nnusoally  small  and  dark  in- 
dividual of  this  species  I  cannot  feel  quite  positive ;  but  as 
the  published  description  of  it  does  not  by  any  means  tallj 
with  the  C,  haltgenay  I  am  compelled  (in  the  absence  of  evi- 
dence which  is  positive)  to  retaia  the  two  as  distinct.  K.  how- 
ever, they  should  prove  ultimately  to  be  conspedfic,  I  need 
scarcely  add  that  tne  name  of  Hdence  (as  the  prior  one)  will 
of  course  have  to  be  adopted. 

3.  Calasama  HeUruB. 

0.  **  atrum ;  elytromm  margine  SBneo ;  antemus  basi  piceisy  pedi- 

busque  nigris.  Long.  lin.  8 ;  lat.  lin.  3|. 
'<  Habitat  in  ins.  SanctflB  HelensB.  In  Mus.  Dom.  Darwin, 
''  Atrum ;  elytris  striatiB  margine  ffineo,  punotisque  excavatis  triplid 
serie  dispositis.  AntennsB  4  primis  articuliB  piceis,  reliquis  fiiBOo- 
pubescentibus.  Corpus  supra  et  infra  nigrum.  Thorax  transrerse 
ovatus,  marginatum.  Elytra  striata,  subrugosa ;  marginibus  ex- 
tends subyirescentibuSy  punctisque  excavatis  Iziplici  serie  ordi- 
natis.     Pedes  nigri,  tibiis  intermediis  incurvis."  [Ex  Hope.'] 

Cahsoma  Helenaj  Hope,  Trans.  Ent.  Soc.  Lond.  ii.  ISO  (1838). 

Although  perhaps  it  is  scarcely  likely  that  so  small  an 
island  as  ot.  Helena  should  possess  two  species  of  Calosomay 
nevertheless,  since  the  above  description  (which  I  have  trans- 
cribed verbatim  from  Mr.  Hope's  paper)  does  not  by  any 
means  agree  with  that  of  the  U.  ludigena^  I  can  scarcely  take 
upon  myself  to  regard  the  C.  Helence  as  identical  with  the 
latter,  and  I  have  therefore  (until  at  any  rate  further  evidence 
shall  settle  the  question)  cited  it  as  distinct.  Judging  from 
the  published  diagnosis,  the  G.  Helence  would  appear  to  be 
smaller  than  the  haligena ;  and  it  is  stated  to  be  deep  black, 
though  there  is  of  course  a  possibility  that  the  more  brassy 
form  did  not  happen  to  be  included  amongst  the  individuals 
which  were  examined  by  Mr.  Hope.  In  the  C.  HelencB  the 
elytra,  too,  are  defined  as  merely  '^striata,  subrugosa;" 
wnereas  those  of  the  haligena  are  deeply  crenate-striate  and 
have  their  interstices  transversely  imbricated  in  a  most  coarse 
and  conspicuous  manner ;  and  the  intermediate  tibisB  only  of 
Mr.  Hope's  species  are  said  to  be  curved,  whereas  in  the  G. 
haligena  the  four  hinder  ones  of  the  male  sex  are  powerfully 
arcuate.  Still,  it  is  of  course  possible  that  the  G,  Helence  may 
have  been  defined  from  an  unusually  small  and  dark  example 
of  what  I  subsequently  enunciated  under  the  trivial  name  of 
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luiUgena ;  and  if  that  should  prove  eventually  to  have  been 
the  case,  the  title  Droposed  for  the  species  bj  Mr.  Hope  will 
have  to  be  retained. 

Genus  3.  Pristonychus. 
Dejean,  Spec,  des  Col.  iii.  43  (1828). 

4.  PristonychtM  complanattis, 

PrisUmuchua  eomplanatM.  Dej.,  loc.  eU.  58  (1828). 

alatus,  Wofi.,  Ins.  Mad.  27  (1864). 

con^nahu,  Id.,  Col.  Atl.  27  (1806). 

L€Bmosthenes  eamplanatua,  Haloid^  Gat.  GoL  366  (1868). 

An  insect  of  a  widely  acquired  geographical  range,^  particu- 
larly, however,  in  Mediterranean  latituaes — occurring  in  Portu- 
gal, Spain,  the  south  of  France,  Italy,  Sardinia,  Sicuy,  Egypt, 
Barbaiy,  gcc.  It  is  abundant  also  in  the  Azores,  Madeiras, 
and  Canaries,  and  has  been  reported  even  from  Chili.  At  St. 
Helena  it  has  been  met  with  both  by  Mr.  Melliss  and  the  late 
Mr.  Bewicke  ;  and  I  have  seen  examples  of  it  from  the  same 
island  in  the  collection  of  Mr.  A.  Fry. 

Genus  4.  Bembidium. 
LatreiUe,  Hist.  Nat.  viii.  221  (1804). 

(Subgenus  Notaphmy  Dej.) 

5.  Bembidium  Mellissiiy  n.  sp. 

B,  oblongom,  subopaciun,  alutaceum ;  capite  prothoraoeque  subsBneo 
nigro-yiridibus,  hoc  brevi  subcordato,  utrinque  intra  angulos  pos- 
ticos  profunda  impresso  (impressionibus  extns  striola  terminatis) ; 
elytns  depressiusculis,  pro^mde  striato>punctatis  (striis  postice 
evanescentibus),  lurido-testaceis  sed  fasciis  maculisve  disjunctis 
nigrescentibas  omatis ;  antennis  pedibosque  piceo-testaceis,  illis 
versus  apicem  horumque  femoribus  paulo  obscurioribus. 

Mas,  tarsorum  anticoram  art®  basilari  valde  dilatato. 

Long.  Corp.  lin.  2. 

Two  examples  only  of  this  beautiful  Bembidium  (which  be- 
longs to  the  same  group  as  the  European  B.  varium^xAfiam" 
mulahAm)  were  taken  by  Mr.  Melliss;  but  I  have  no  note  as  to 
the  precise  locality.  It  is  well  disting^uished  by  its  dull  brassy- 
green  head  and  prothorax,  and  lurid-testaceous  elytra — ^tne 
latter  of  which  are  ornamented  with  a  number  of  darker  fascism 
and  cloudy  patches,  forming  (on  each  elytron)  a  large  sub- 
apical  blotch,  a  postmedial  zigzag  (or  deeply  dentate)  fascia, 
and  two  squarish  antemedial  spots  placed  in  an  oblique  direc- 
tion (from  the  shoulder)  on  the  fore  disk.     The  elytral  striae 
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are  coarsely  and  dosel^  punctnred,  or  crenate,  and  there  are 
two  large  ptmctifoim  unpreasionB  on  the  third  interval  from 
the  suture. 

Fam.  2.  Sph»ridiad». 

GrenusS.  Dagttlostesnum. 
Wollaston,  Ins.  Mad.  99  (1854). 

6.  Dactylostemum  abdominale. 

SptuBridiim  abdommak^  Fab.,  Ent  Sysi  i.  79  (1792). 
Dactylortemum  BouBtetU.  WolL.  Ina.  Mad.  99,  tab.  ui  £  1  (1854). 

abdomrnakJA.,  CoL  AtL  80  (1866). 

,  Id.,  OoL  Heap.  48  (1867). 

Several  specimens  of  this  widely  spread  insect  were  taken 
in  St.  Helena  bj  Mr.  Melliss,  and  there  can  be  no  doubt  that 
the  species  has  become  naturalized  in  the  island  throudi 
human  agencies.  Although  found  more  particularly  in  Meca- 
terranean  latitudes,  it  has  acquired  an  extended  geographical 
range— occurring  in  the  Azorean,  Madeiran,  Canarian,  and 
Cape  Verde  archipelagos,  and  being  reported  even  fix)m  Mada- 
gascar, Bourbon,  and  the  East  Inoies. 

Grenus  6.  Spk£RU)Ium. 
Fabricius,  Syst.  Ent.  66  (1775). 

7.  SphcBridium  dytiscaidea. 

S.  "  ferrogmeum,  elytris  atria.  Habitat  in  ins.  St.  Helense.  M\u, 
Dcnu  Banks.  Statura  et  magnitudo  8.  acarabaeoidss ;  totom  gla- 
brom,  nitidum.  Antenns  mfie,  perfoliatss.  Caput,  thorax, 
pectus,  abdomen  mfja ;  elytra  atra,  g^bra."  [Ex  FabrieioJi 

Splumdkm  duUicaides,  Fab.,  Syst.  Ent  67  (1775). 

,  Ofiv.,  Ent.  2. 15,  tab.  2.  f.  10  (1790). 

,  Fab.,  Ent  Syst.  i.  79  (1792). 

,  Id.,  BjsL  Eleu.  L  94  (1801). 


I  have  no  means  of  determining  what  this  insect  (the  dia- 
gnosis of  which  I  have  copied  verbatim  from  the  *  Systema  En- 
tomolo^iffi ' )  really  is :  but,  judging  from  the  rough  figure  of  it 
which  IS  given  by  Olivier,  it  would  appear  to  me  to  be  either 
a  true  (though  possibly  small)  Sphcerulmm  or  else  an  unusa- 
a,lly  large  Uercyany  or  (still  more  probably  perhaps)  a  Cydo' 
notum — ^with  the  head  and  prothorax  rufo-ferroginous  and  the 
elytra  black.  Nevertheless,  as  it  was  described  by  Fabricins 
from  a  specimen  (or  specimens)  in  the  cabinet  of  Sir  Joseph 
Banks,  which  had  been  obtained  at  St.  Helena,  I  have  no 
choice  but  to  include  it  in  the  present  enumeration ;  and  I  can 
only  hope  that  some  future  collector  in  the  island  may  again 
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bring  the  species  to  light,  and  so  enable  ns  to  decide  positivelj 

what  it  is, 

Fam.  3.  Cnci^idtD. 

Grenns  7.  L^mophl(EUB. 
(Dejean)  Erichs.,  Nat.  der  Ins.  Deutsch.  iii.  815  (1845). 

8.  Lcemophloeus pusillvbs* . 

Cfucujus  minutus,  Oliv.  [nee  KugeL  17911  Ent.  It.  YAb,  8,9  (1796). 

pugUlus,  Schdn.|  Syn.  Ins.  lii  65  (1817). 

Zamcphloeu8  puaOlus,  Woll.,  OoL  AtL  132  (1866). 

Of  the  little  L,  pusillus — ^an  insect  so  liable  to  transmission, 
alon^  with  grain  and  other  articles  of  commerce,  throughout 
the  civilized  world — a  single  example  is  now  before  me  which 
was  taken  bj  Mr.  Melliss  at  St.  Helena ;  but,  having  clearly 
no  connexion  with  the  real  fauna  of  the  island,  it  is  of  little 
geographical  importance.  The  species  has,  in  like  manner, 
established  itself  in  the  Madeiran  and  Canarian  groups. 

Genus  8.  Cryptamorpha. 
WoUaston,  Ins.  Mad.  156  (1854). 

9.  Cryptamorpha  mtMce. 

Cryptamorpha  tiMMy  Woll.|  he,  cit  167|  tab.  iv.  f.  1  (1864). 
,  Id.,  Cat  Mad.  Col.  61  (1867). 


-,  Id.,  CoL  Ail.  138  (1866). 


A  single. example  of  this  prettily  marked  insect — ^which  in 
Madeira  occurs  beneath  the  loose  outer  fibre  of  Banana  stems 
in  and  around  Funchal — ^has  been  taken  at  St.  Helena  by  Mr. 
Melliss.  I  have  no  note  as  to  its  exact  place  of  capture ;  but 
if  (as  in  Madeira)  it  is  attached  to  the  Bananas,  in  all  proba- 
bility the  species  has  been  introduced  into  the  island. 

Fam.  4.  CryptophagidiB. 

Genus  9.  Crtptophagus. 
Herbst,  Ka£  iv.  172  (1792). 

10.   Cryptcphagtta  affinia  *• 

Crypkfphagus  affinis,  Stuini;  Deutschl.  Fna.  xvi.  79  (1846). 

,  EriclL,  Nat  der  Lw.  DeutschL  iii  860  (1846). 

,  WoU.,  Col.  Atl.  137  (1866). 


A  common  European  Cryptophagua  which — ^like  Lasmo^ 
phUmis  pusiUusy  Mycetcea  htrtay  and  others — ^must  clearly 
nave  been  imported  into  the  island  from  more  norliiem  lati- 
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tudes ;  and  therefore^  eyen  if  fairlj  established  (as  is  the  case 
with  it  in  the  Azorean,  Madeiran,  and  Canarian  groups),  it 
can  of  conrse  have  no  connexion  whatever  with  the  onginal 
fauna  of  St.  Helena.  A  single  specimen  of  it,  which  I  nave 
examined  with  great  care,  has  been  captured  (in  all  probability 
in  some  house  or  granary)  bj  Mr.  Meiliss. 

Fam.  5.  Mycetophagida. 

Gtenus  10.  MrcETiBA. 
(Kirby)  Steph.,  111.  Brit.  Ent.  iii.  80  (1830). 

11.  Mycetasa  hirta*. 

Dermedei  fumatus,  Mshm.  [nee  Linn.,  1767],  Ent  Brit  65  (1802). 
SUpha  hirta,  Mshm.,  Ent  Brit  124  (1802). 
Cryptophaaw  hiriusy  GylL.  Ins.  Suec  i.  184  (1808). 
Myoelm  fiimata,  Steph.,  liL  Brit  Ent  iii.  81  (1830). 
hirta,  WolL,  Col.  AtL  156  (1866). 

The  widely  distributed  European  M.  Mrta — ^which  is  so 
eminently  liable  to  become  naturalized^  in  houses  and  culti- 
vated spots,  throughout  the  civilized  world — appears,  from  a 
single  example  now  before  me  which  was  taken  by  Mr.  Meiliss, 
to  have  established  itself  at  St.  Helena ;  but,  like  so  many 
others  of  the  species  alluded  to  in  this  paper,  it  can  have  nothing 
whatever  to  do  with  the  real  fauna  of  the  island.  It  has,  in 
like  manner,  been  introduced  into  the  Azorean  and  Madeiran 
archipelagos,  in  the  latter  of  which  I  have  usually  met  with  it 
crawung  on  the  inner  walls  of  houses. 


Genus  11.  TxPH^fiA. 
(Kirby)  Steph.,  111.  Brit  Ent  iii.  70  (1830). 

12.  Typhcea  fumata'^. 

Dennestes  fumatus,  IAxol,  Syst  Nat.  iL  664  (1767). 
TypluBa  fumata.  WoU.,  Col.  AtL  157  (1865). 
J  Id.,  Col.  Heap.  78  (1867). 

There  is  scarcely  any  insect  which  has  acquired  (doubtless 
through  human  agencies)  a  wider  geographical  range  than  the 
common  European  T.  fimuita]  and  therefore  it  is  not  surprising 
that  it  should  have  been  met  with  by  Mr.  Meiliss  (judging 
from  a  single  example  which  he  has  communicated  to  me)  at 
St.  Helena.  It  occurs  in  the  north  of  Africa,  and  abounds  in 
the  Azores,  Madeiras,  Canaries,  and  Cape  Verdes  ;  and  it  has 
even  been  reported  likewise  from  the  United  States. 


J 
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Fam.  6.  DermestidsB. 

Genus  12.  Dermestes. 

Linnaeus,  Syst.  Nat.  ii.  561  (1767). 

13.  Dermestes  cadaverinus*. 

Dermestes  cadavermus^  Fab.,  Syst.  Ent  56  (1776). 

,  Oliv.,  Ent.  ii.  9.  3  (1790). 

domestieusj  (Gebl.)  Germ.,  Ins.  Spec.  Nov.  86. 143  (1824). 

cadaverinus,  Woll.,  Ann.  Nat.  Hist.  vii.  801  (1861). 

This  widely  spread  Dermestes  having  oririnally  been  de- 
scribed by  Fabricius  (in  1775)  from  a  St.-Helena  example,  in 
the  collection  of  Sir  Joseph  Banks,  it  seems  scarcely  nght  to 
omit  it  from  the  present  memoir,  even  though  I  do  not  myself 
happen  to  have  seen  a  specimen  of  it  from  that  island.  Being 
peculiarly  liable  to  transmission,  in  various  articles  of  mer- 
chandise and  commerce,  throughout  the  civilized  world,  it  has 
been  made  to  acquire  a  very  extensive  geographical  ran^e, — 
being  recorded  not  only  in  Europe,  but  even  from  South 
America.  Mexico,  Otaheite,  the  East  Indies,  Siberia,  Arabia, 
&c.;  ana  it  was  obtained  abundantly,  by  the  late  Mr.  Bewicke, 
at  Ascension.  Speaking  of  it,  in  1861.  in  a  short  paper  on 
Ascension  Coleoptera,  I  remarked  that  "  it  belongs  to  the  se- 
cond of  Erichson's  sections,  in  which  the  third  and  fourth 
abdominal  segments  of  the  males  (instead  of  the  fourth  alone) 
are  furnished  beneath  with  a  little  circular  fossette  armed  with 
a  cone  (or  convergent  fasciculus)  of  powerful  bristles.  In 
specific  details,  it  may  be  known  from  its  several  allies  by  its 
(black)  upper  surface  being  imiformly  and  rather  densely 
clothed  with  a  coarse  yellowish-cinereous  pile,  by  its  rather 
elongate  and  slightly  narrow  outline,  and  by  its  abdominal 
mider  segments  havmg,  each  of  them,  two  roundish  patches 
of  darker  pile  in  their  centre  (gradually  diminishina  and  op- 
proocimattng  in  each  successive  seement  towards  the  apex), 
and  a  sublunate  one  at  either  lateral  edge." 

14.  Derm^estes  vulpinus*. 

Dermestes  vvihiimsj  Fab.,  Spec.  Ins.  i.  64  (1781). 

,  WoU.,  Col.  Atl.  159  (1866). 

,  Id.,  Col.  Hesp.  79  (1867). 

An  example  of  this  almost  cosmopolitan  Dermestes  (which 
is  so  well  characterized  by  the  very  minute  spinule  with  which 
the  extreme  apex  of  each  of  its  elytra  is  furnished)  was  taken 
by  Mr.  Melliss  at  St.  Helena ;  but  the  species,  which  (like 
the  D.  cadaverimLs)  is  so  eminently  liable  to  accidental  dis- 
semination along  with  various  articles  of  commerce  and  mer- 
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chandise,  is  of  course  totallj  imconnected  with  the  tme  fatma 
of  the  island.  It  has  been  established  equally  in  the  Madeiran, 
Canarian^  and  Cape  Verde  groups. 

Genus  13.  Attagenus. 
Latreille,  Hist.  Nat.  iii.  121  (1802). 

15.  Attagenus  ghrtoacB*. 

AnthrenuB  Olariosie,  Fab.,  Syst  Eleu.  i.  107  (1801). 
JEthriostoma  ghriosa,  Motsch.,  Etud.  Ent.  146  (1858). 
AUagenus  Ohriosa,  Woll.,  Ann.  Nat.  Hiit  vii.  801  (1861). 

Of  this  prettily  fasciated  Attagenus — ^which  has  acquired, 
through  the  medium  of  oommerce,  m  ahnost  cosmopolitan 
range — two  examples,  now  before  me,  were  captured  by  Mr. 
MeSiss  at  St.  Helena.  The  species  has  established  itself  like- 
wise in  the  island  of  Ascension — ^where  it  was  taken,  during 
April  1860,  by  the  late  Mr.  Bewicke ;  and  it  is  reported  also 
from  India,  Eiastem  Africa,  and  America. 


Fam.  7. 

Genus  14.  Tbibalus. 
Erichson,  in  Klug,  Jahrb..  i.  164  (1834). 

16.  Trtbalus  4r^triatusy  n.  sp. 

T,  rotundato-OYaliSy  piceo-niger,  nitidus,  ubique  (in  disco  levins) 
punctatus ;  fronte  minutius  punctalata,  subsemicirculari,  angnlis 
anticis  subrectiSy  ocnlis  parvis,  simplici  (nee  transversim  cari- 
nata);  elytrorum  striis  4  dormlibus  sat  profimdis,  punctatis, 
usque  ad  medium  ductis,  suturali  nulla  sed  ad  basim  ipsam  bre- 
viter  arcuatim  oonspicua,  humercdi  tenui  obliqua ;  pygidio  per- 
pendiculari;  antennis  pedibusque  piceis;  tibiis  antids  leyiter 
circa  5-  vel  6-denticulati8. 

Long.  Corp.  lin.  vuc  1^. 

The  rather  small  size  and  entirely  punctulated  surface  of 
this  little  Histerid,  combined  with  its  semicircular  t^ncarinated 
forehead,  and  the  fact  of  its  elytra  being  totally  free  from  a 
sutural  stria  (which  is  only  traceable  as  a  yeiy  short  subscn- 
tellar  arcuated  impression),  affiliate  it  with  tne  small  group 
of  species  which  constitute  the  genus  Tribalus ;  but  it  seems 
to  differ  {inter  alia)  from  the  whole  of  them  in  haying  four 
yery  distinct  dorsal  punctured  strisB  continued  to  about  the 
miadle  of  each  elytron.  Apart  from  other  characters,  its 
piceous-black  hue,  subrufescent  limbs,  and  perpendicular  py- 
gidium  will  serye  additionally  to  distinguish  it.  The  single 
example  from  which  the  aboye  diagnosis  has  been  compiled 
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was  oommimicated  bj  Mr.  MeliisS|  along  with  his  other  St- 
Helena  captures. 

Genus  15.  Sapeinus. 
Erichson,  in  King,  Jahrb.  i.  172  (1834). 

17.  Saprinua  lautas^  n.  sp. 

/9.  snbmetallicasy  nitidiBedmiis ;  capita  prothoraoeque  senescentibasy 
illo  dense  punctate,  fronte  ab  epistomate  linea  transversa  distincte 
divisa,  hoc  versus  latera  et  basin  grosse  punctate,  in  disco  Iseviore, 
ad  latera  nudo  (nee  ciliato) ;  elytris  cyaneis  (vel  subvirescenti- 
cyaneLs),  sat  dense  ruguloso-punctatis,  punctis  in  disco  antico  et 
versus  humeros  obsoletis,  striis  humerdUhua  obsoletis,  tubhvmerali 
distincta,  longe  ultra  medium  postice  ducta,  4  dorsalihuB  ad  me- 
dium terminatis  (4^  in  suturalem  integram  antice  arcuatam 
coeunte);  pygidio  propygidioque  obscurioribus,  profunda  punc- 
tatis ;  antennis  pe^busque  nigro-piceis ;  tibiis  anticis  circa  8-9- 
denticulatis. 

Long.  corp.  lin.  3. 

The  blue  tin^e  (at  anj  rate  on  the  elytra)  and  b^  no  means 
small  size  of  this  Saprinus  are  somewnat  suggestive  at  first 
sight  of  the  widely  spread  8.  aemipunctatua ;  but  the  fact  of 
its  epistome  being  divided  &om  the  forehead  by  a  strong  trans- 
verse line,  in  conjunction  with  its  sutural  stria  being  complete, 
and  uniting  in  front  with  the  fourth  discal  one,  remove  it  into 
a  totally  different  section  of  the  genus — characterized  by  such 
North- American  species  as  Javetiy  patmeliaj  and  dimidiati" 
pennisy  which,  howeyer,  appear  to  be  of  considerably  smaller 
stature  and  less  punctured  on  the  surface.  A  single  example  of 
this  species  is  amongst  the  Coleoptera  found  by  Mr.  Melliss  at 
St.  Helena. 

Earn.  8.  Aphodiadss. 

Genus  16.  Aphodius. 
lUiger,  Kaf.  Prenss.  i.  28  (1798). 

18.  Aphodius  lividtta*. 

Soarab€BU8  Umdus,  Oliv.,  Ent.  i.  8.  86  (1789). 
AphocUtu  HviduBy  WoU.,  Col.  Atl.  178  (1866). 
,  Id.,  Col  Hasp.  89  (1867). 

A  single  examplei  of  this  widely  spread  European  Aphodius 
— ^which  occurs  throughout  northern  and  western  Africa,  and 
in  the  Azorean,  Madeiran,  Canarian,  and  Cape  Verde  archi- 

Slagos — ^is  amongst  the  Coleoptera  collected  at  St.  Helena  by 
r.  Melliss  ;  but  as  it  is  an  insect  which  easily  becomes  dis- 
seminated through  indirect  human  agencies  (particularly  the 
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transportation  of  cattle)^  I  feel  satisfied  that  it  has  no  connexion 
whatever  with  the  original  fauna  of  so  remote  an  island. 

Fam.  9.  BntelidsB. 

(Subfam.  Anoplognathides.) 

Gtenus  17.  Adoretus. 
(Eschcholtz)  De  Casteln.,  Hist.  Nat.  des  Col.  ii.  142  (1840). 

19.  Adoretus  verstUus, 

A,  oyato-oblongos,  elongatos,  depressinscnlnSy  sat  nitidus,  valde 
alatns,  bronnens  pilisque  breyibus  cinereis  demissb  parce  irro- 
ratuB;  capita  prothoraceque  obscnrioribtiSy  illo  magno  rugose 
punctato,  dypeo  semicirculari  ad  marginem  recnrro,  oculis  mazi- 
mis,  hoc  brevissimo  marginato  grosse  punctate,  ad  latera  rotun- 
date,  angolis  anticis  porrectis,  posticis  rotandato-obtasis ;  elytris 
elongatis,  panctato-ragosis  (punctis,  saltern  majoribns  Yersus  la- 
tera, subseriatim  dispositis),  parce  longitudinaliter  costatis ;  an- 
tennis  pedibusque  mf o-ferrogineis ;  tibiis  anticis  extos  S-dentatis : 
nnguicidiB  inaBqualibus. 

Long.  corp.  lin.  5||-6. 

Adoretus  vestttus,  Bohem.  [necBeiche,  1B47],  Kes.Eugen.  66  (1858). 
vernOus,  Harold,  CoL  Hefte,  v.  (1869). 

An  Adoretus  which  appears  to  be  rather  common  at  St. 
Helena.  It  may  be  known  amongst  the  few  Lamellicoms 
here  enumerated  by  its  narrowish,  oblong  outline,  less  convex 
body  (which  is  sparingly  clothed  with  a  short,  decumbent, 
cinereous  pile)  and  more  yelloynsh-hTOwn  hue,  by  its  rather 
large  head,  greatly  developed  eyes,  and  semicircular  clypeus, 
by  its  extremely  abbreviated  prothorax  and  subcostate,  nigu- 
lose  elytra,  and  by  its  unequal  claws.  The  examples  from 
which  I  have  drawn  out  the  above  diagnosis  were  captured 
by  Mr.  Melliss. 

Fam.  10.  I>yna8tid8B. 

(Subfam.  Pentodontides.) 

Genus  18.  Heteronychus. 
(Dejean)  Burm.,  Handb.  der  Ent.  v.  90  (1847). 

20.  Heteronychus  arator. 

Searahisus  aratoTf  Fab.,  Ent.  Syst.  i.  33  (1792|). 
Oeotrupes  arator,  Fab.,  Syst.  Meu.  i.  21  (1801). 
Heteronychus  arator,  Burm.,  loc,  cit,  94  (1847). 

8anct€B'Hdm€B,  Blancli.,Voy.  P61e  Sud,  iv.  105,  pi.  7.  f.  6  (1863). 

aratw,  Woll.,  in  Joum.  of  Ent.  i.  210  (1861). 

The  South- African  H.  arator  appears  to  be  common  at  St. 
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Helena — where  it  was  taken  by  the  late  Mr.  Bewicke  in  1860, 
and  snbseqnentlj  in  considerable  abundance  by  Mr.  Melliss. 
It  is  conspecific  with  the  insect  characterized  by  Blanchard  in 
the  entomological  portion  of  Dnmont  d'Urville's  *  Voyage  an 
P6le  Sud  sur  les  Corvettes  T Astrolabe  et  la  Z6l4e '  (p.  105, 
pi.  7.  f.  6)  under  the  title  of  JET.  Sanctce-Helence. 

Apart  from  its  numerous  and  strictly  generic  characters,  the 
H.  arator  may  at  once  be  known  from  the  two  specif  of 
MeUissius  by  being  rather  smaller,  darker,  brighter,  and  more 
cylindric,  by  its  clypeus  being  more  rugose,  and  bisinuated 
(instead  of  truncate)  in  front,  by  its  piothorax  being  un- 
sculptured,  and  by  the  punctures  of  its  elytra  being  distriDuted 
in  regular  strise.  Amongst  other  features,  its  antennas  are  10- 
(instead  of  9-)  articulate,  its  propygidium  is  furnished  with 
two  long  file-like  divergent  bands  for  the  purpose  of  stridula- 
tion  by  friction  against  the  inner  surface  of  the  apex  of  its 
eljrtra,  and  its  wings  are  fally  developed. 

Genus  19.  Mellissius  (nov.  gen.). 

Corpus  crassum,  supra  nudum,  subtus  pilis  longis  robustis  obsi- 
tum :  capiie  triangulari,  cbfpeo  apice  truncate,  necnon  ibidem  atque 
sabito  in  genis  (ante  oculos)  plus  minus  incrassato  recurvo,  fronte  in 
medio  vel  obsolete  vel  conspicue  tubercidata:  proihorace  magno, 
conyexo,  ad  latera  subasqualiter  valde  rotundato,  in  utroque  sexu 
nisi  fallor  (certe  in  masculo)  simplici,  nee  antice  impresso ;  pro- 
stemali  loho  (inter  coxas  anticas)  brevi,  piloso :  sciUeUo  semicircidari- 
triangnlari :  alis  minutis,  obsoletis :  instrumentis  stridulanttbus  aut 
fere  nuUis,  aut  propygidium  plicuHs  brevibus  tuberculisve  trans- 
versis  ubique  dense  asperantibus.  AntennoB  9-art* :  art**.  1"®  elon- 
gate, robusto,  subclavato,  subflexnose,  2^^  brevi  transverse,  3**® 
minore  breviere,  4*°,  6**>,  6*®  gradatim  paule  crescentibus,  reHquis 
clavam  magnam,  foliatam,  evalem,  3-articulatam  eficientibus. 
Labrum  clypee  abscenditum.  Mandihulce  comese,  robustse,  subtri- 
angolares,  concavse,  apice  incurvae  ebtussB,  extus  setis  lengissimis 
instmctae.  Maanllarum  hhtis  intemus  obsoletus,  extemus  latus, 
suboblengus,  setisque  lengissimis  ubique  ebsitus.  Palporum  maxil- 
larium  ariiculus  uUimus  ebevato-oblengus,  labialium  subebevatus. 
MenttMn  (ligulam  eccultans)  elengatum,  subtriangulare,  cemenm, 
piKs  lengissimis  ebsitum.  Pedes  fesserii,  robusti,  subaequales :  tihits 
aniicis  extus  feddter  tridentatis,  posterioribus  apice  truncatis  ciliatis : 
tarsormn  artieuh  hasHari  subtriangulari,  ultimo  ungtiictdis  tcqualibus 
annate. 

The  structural  features  of  the  group  which  I  have  enunci- 
ated above  bring  it  into  close  proximity  to  the  Australian 
genera  Cheiroplatys  and  Isodon ;  but  a  reference  to  the  dia- 
gnosis will  show  that  it  is  abundantly  distinct  from  them  both. 
Unlike  them,  also,  it  appears,  at  any  rate  in  one  of  the  two 
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species  described  below,  to  have  organs  for  slight  stridnladon ; 
•ad  its  prothorax  is  apparently  entire  in  both  sexes  (for  as  it 
is  so  in  15  males  whicn  are  now  before  me,  we  maj  conclude 
h  fortiori  that  this  is  equally  the  case  in  the  opposite  sex);  and 
its  anterior  male  tibise  are  not  enlarged  as  m  Gheiroplaiys. 
The  Mdlissii  are  practically  apterous,  their  wings  being. yeiy 
small  and  rudimentary,  and  they  seem  to  be  eminently  fossorial. 
In  its  simple  (or  xmimpressed)  prothozax  the  genus  agrees 
with  the  European  and  African  group  PerUodon  ;  but,  a] 
from  other  dif^rences,  the  members  of  the  latter  have 
organs  for  stridulation  exceedingly  conspicuous,  occupying, 
however,  the  central  part  only  of  the  propygidium. 

I  have  had  much  pleasure  in  retainmg  for  the  present  genus 
the  name  proposed  for  it  by  Mr.  Bates — ^in  honour  of  J.  G. 
Mclliss,  Esq.,  who  has  supplied  the  greater  portion  of  the 
material  for  this  memoir,  and  to  whose  researches  we  are  con- 
sequently indebted  for  the  additional  light  which  has  been 
thrown  upon  the  small  but  highly  interesting  fauna  of  St 
Helena. 

21.  Mellisaitis  eudoxiUy  n.  sp. 

M,  crassuSy  subquadrato-ovatos,  rofo-piceuSy  nitidus ;  capita  groase 
ruguloBO-punctato  (fere  scabroso),  clypeo  lato  subtriaDgulari 
apice  tnmcato  et  ibidem  paxdo  recurvo  lateribus  ang^uste  margi- 
nato ;  prothorace  magno,  convexo,  grosse  punetato,  angulis  anticis 
snbporrectis  acntiusculisy  postids  rotundato-obtusisy  ad  ktera 
rotundato^  in  medio  vix  subangulato,  longe  fdlyo-dliato  ;  elytris 
Bubquadratis  sed  pone  medium  latiusculis,  apice  snbtruncato-ab- 
breviatis  (angulis  suturalibus  paulo  rotundatis),  propygidium 
transversum  sublseye  (mucronibus  valde  transyerslB  perpaucis 
solum  in  medio  pardssime  adspersum)  omnino  oocuItantibaB, 
grosse  submalleato-pimctatis  (pnnctis  sat  profondis  et  perpaucis 
quasi  in  sulds  obsoletissimis  undulatis  ^yanescentibuBy  prseter 
sulcum  suturalem  rectum,  obsolete  dispositiB) ;  pedibus  robustis, 
fossoriisy  fulyo-pilosis. 

Mas  clypeo  postice  in  medio  obsolete  tuberculato  (yix  comuto). 

Foem.  adhuc  latet. 

Long.  Corp.  lin.  7-8 J. 

Scarabaua  eudoxus,  in  Dej.  Cat  168  (1837). 

Although  smsdl  for  the  DynastidoB,  this  species  and  the  fol- 
lowing one  are  the  largest  of  the  Lamelhcoms  which  have 
hitherto  been  detected  at  St.  Helena ;  and  while  both  of  them 
may  be  known  by  their  thick,  oyate-souaiish  bodies  (they 
being  rather  widened  posteriorly),  their  bald  though  sculptured 
upper  surfaces,  their  strong  fossorial  ciliated  .legs,  and  their 
ruio-piceous  colour,  the  M.  eudaxus  (which  is,  on  the  average, 
a  trine  smaller  than  the  itdumbrattis)  is  further  conspicuous  by 
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being  the  more  shining  and  dee^ly^  punctured  of  the  two,  hy 
its  c^peus  being  wider,  less  margined  at  the  sides,  and  less 
recurved  at  the  tip,  and  by  its  e^rtra  (some  of  the  punctures 
of  which  have  a  famt  tendency  to  arrange  themselves  in  very 
obsolete,  evanescent,  longitudinal,  flexuous  e;rooves)  being  not 
only  less  straightly  truncate  (or  more  rounded-off  separately) 
at  their  apex, .out  likewise  concealing  altogether  the  propygi«» 
diom — ^which  is  straight  and  transverse  (instead  of  being  tri* 
angular),  and  so  destitute  of  asperities  (there  being  traces  of 
only  a  very  few  transverse  plaits,  or  short,  broken  file-like 
ridges,  in  the  centre  behind)  that  I  am  exceedingly  doubtful 
whether  the  insect  is  able  in  reality  to  stridulate. 

The  M.  etidoxiis  seems  to  be  thoroughly  indigenous  to  the 
island,  and  found  principally  in  cultivated  regions  of  a  rather 
high  altitude — according  to  Mr.  Mellias,  bv  whom  the  12  ex- 
amples from  which  the  above  diagnosis  nas  been  compiled 
were  collected.  It  appears,  however,  to  have  been  brought 
from  St.  Helena  many  years  affo ;  for  it  is  cited  in  Dejean's 
Catalogue  under  the  name  of  ocaraboBus  etidoxus ;  and  I  am 
informed  by  Mr.  C.  O,  Waterhouse  that  there  are  two  speci- 
mens (likewise  "  unquestionably  males  ")  in  the  British  Mu- 
seum which  had  been  placed  aside  as  in  all  probability  the 
type  of  some  undefinea  group,  and  which  are  evidently  con- 
specific  with  the  present  insect. 

22.  Mellisstus  adumhratusy  n.  sp. 

M,  crassus,  subquadrato-ovatus,  rufo-piceus,  subopacus ;  capite  in* 
aequaliter  punctato,  fronte  fere  impunctata ;  clypeo  triangolari 
apice  truncate  et  Ysdde  recurvo,  lateribus  grosse  marginato ;  pro- 
thorace  magno,  convexo,  grosse  sed  leviter  punctato,  angulis  an- 
ticis  porrectis,  acutis,  posticis  rotundato-obtusis,  ad  latera  rotun- 
dato,  in  medio  subangulato,  fulvo-ciliato ;  elytris  subquadratis 
sed  pone  medium  latiusculis,  apice  recta  tnmcato-abbreviatis 
(angulis  suturalibus  subrectis),  propygidium  subtriangulare  (mu- 
cronibus  transversis  dense  asperatum)  vix  oocultantibus,  grosse 
sed  leviter  submalleato-punctatis  (punctis  nuUo  modo  in  seriebua 
longitudinalibus,  linea  levi  suturali  excepta,  dispositis) ;  pedibua 
robnstis,  fossoriis,  parce  folvo-pilosis. 

Mas  clypeo  postice  tuberculo  medio  magno  conspicue  oomuto. 

F<xm,  adhuc  latet. 

Long.  Corp.  lin.  8-9J. 

Amongst  15  examples,  collected  by  Mr.  Melliss  and  belong- 
ing to  the  present  genus,  there  are  three  which  are  rather 
larger  and  nearly  opake  (the  remainder  being  shinine),  and 
witn  the  obscure  frontal  tubercle  developed  into  a  distinct 
corneous  process,  so  that  my  first  impression  was  that  they 
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were  evidently  the  opposite  sex  of  the  smaller  form — ^thon^h, 
at  the  same  tmie,  if  males  (as  their  comparatiyelj  armed  eij- 
peus  would  imply  them  to  be),  I  should  have  been  driyen  to 
the  anomalous  conclusion  that  the  indiyidoals  of  that  particular 
sex  were  the  larger  and  less  brilliant  of  the  two  I  and  more- 
over, on  examination^  so  many  other  characters  presented 
themselves  that  I  be^an  to  feel  doubtfbl  whether  they  were 
not,  after  all,  specifically  distinct.  I  therefore  sent  two  of  them 
to  Mr.  C.  O.  Waterhonse,  of  the  British  Museum,  who  has 
lately  paid  considerable  attention  to  the  Lamellicoms,  and  he 
is  decidedly  of  opinion  that  they  cannot  be  referred  to  the 
same  species  as  the  other  examples  which  I  forwarded  to  him. 
Indeed  Mr.  Waterhouse  has  shown  by  dissection  that  these 
two  opake  ones  are  males ;  and  as  I  have  myself  since  opened 
the  abdomen  of  the  third,  as  well  as  those  of  eleven  out  of  the 
12  brighter  individuals,  and  find  them  all  to  be  males  likewise ! 
there  can  be  no  longer  any  question  that  the  two  are  positively 
distinct*. 

Assuming  therefore  that  tiie  above  opinion  is  correct  (and 
it  is  difficult  to  see  how  it  can  be  otherwise),  the  M.  adunibratus 
recedes  from  the  eudoxus  in  being  more  opake  and  (on  the 
average)  a  little  larger,  in  its  sculpture  being  altogether  shal- 
lower and  less  rough,  in  its  frontal  tubercle  (though  I  can 
only  vouch  for  the  male  sex)  being  very  much  more  developed, 
in  its  clypeus  being  narrower,  more  coarsely  margined  at  the 
sides  and  more  recurved  at  the  tip,  in  its  anterior  prothoracic 
angles  being  rather  more  porrect  and  acute,  and  in  its  elytra 
{none  of  the  punctures  of  which  have  apparently  any  decided 
tendency  to  be  longitudinally  distributed  in  obsolete  flexuous 
evanescent  grooves)  being  more  etraiahtly  truncate  behind  (or 
with  the  sutural  angles  less  rounded-off),  so  as  to  expose  a 
portion  of  the  propygidium— which  is  itself  more  triangular 
(or  pointed  in  the  centre),  instead  of  being  separated  from  the 
pygidium  by  a  straight  suture,  and  is  likewise  roughened  ail 
over  (very  densely  so  in  the  middle)  with  short  transverse 
plaits  or  tubercles  (well  separated  from  each  other)  which 
clearly  are  employed  by  the  msect  for  the  purposes  of  stridula- 
tion.  This  stridulating-power  is  very  important ;  and  I  doubt 
whether  the  preceding  species  can  stndulate  (at  any  rate 
audibly  so  to  us)  at  all ;  for  ite  propygidium,  which  is  entirely 
concealed  by  the  apical  portion  of  tne  elytra,  is  comparatively 
bright  and  unsculptured,  an  extremely  few  and  distant  trans- 
verse plaits  in  the  hinder  central  region  being  alone  traceable. 

*  The  twelfth  of  these  more  polished  examples  was  imperfect,  and 
had  lost  its  abdomen )  but  it  differed  in  no  respect,  that  I  could  perceive, 
firom  the  rest. 
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Fain.  11.  Elaterid«. 

Genus  20.  Heteroderes. 
Latreille,  Ann.  de  la  Soc.  Ent.  de  France,  iii.  165  (1834). 

23.  Heteroderes  puncHcoUUy  n.  sp. 

H,  elHptico-elongatiiB,  subnitidas,  niger  pilisque  brevibas  demissis 
fiilvis  paroe  vestitus;  capite  pro&oraceque  dense  et  profande 
pniLctatifl  punctolisqae  minutissimis  intermediis  irroratby  hoc 
magno,  oonvexo,  in  medio  coleopteris  latiore,  angulia  poeticis 
valde  productds  acutissimis  et  carinulis  binis  instmctisy  in  difloo 
postico  obsolete  canaliciilato,  basi  transversim  dediyo  sed  in 
media  parte  ipsLssima  (i>one  scuteUum)  elevato;  elytria  grosse 
aigateqae  crenato-stnatiB)  in  interstitiis  panctato-mguloBiB ; 
antennis,  palpis  pedibusqne  rufo-ferragineis ;  tarsorum  art^  3^ 
subtus  late  bilobo. 

Long.  Corp.  lin.  ^, 

I  am  informed  by  Mr.  Janson  that  the  two  examples  from 
which  the  above  diagnosis  has  been  compiled,  and  which 
Mr.  Melliss  captured  at  St.  Helena,  are  well  distinguished  hj 
the  very  deep  and  close  punctation  of  their  head  and  (largely 
developed)  prothorax  from  all  the  species  of  Heteroderes  with 
which  ne  is  acquainted.  Amongst  other  characters,  the  species 
may  be  recognized  by  the  much  enlarged  lobe,  or  lacinia,  with 
which  the  underside  of  its  third  tarsal  joint  is  famished,  by  its 
abnost  black  surface,  which  is  sparingly  clothed  with  a  short 
decumbent  fulvescent  pile,  and  by  its  rufo-ferruginous  limbs. 
It  is  a  somewhat  remarkable  fact  geographically  that  the  only 
Elaterid  hitherto  observed  at  St.  Helena  should  be  a  member 
of  the  genus  which  occurs  also,  in  a  single  representative,  at 
the  Azores  and  Cape  Verdes :  whilst  the  equally  rare  Madeiran 
and  Canarian  exponents  of  that  large  department  of  the  Coleo- 
ptera belong  to  a  totally  different  group. 

Fam.  12.  Clerida. 

Genus  21»  Cobynetes. 

Herbst,  Kfif.  iv.  148  (1791).  . 

24.  Corynetes  rufpes  *. 
Anobium  rufipes,  Thiinb.,  Nov.  Ins.  Spec.  i.  10  (1781). 


Corynetes  rufipea,  Woll.,  Ool.  Atl.  209  (1866). 
^,  Id.,  Col.  Heap.  102  (1867). 

The  common  European  G.  rufipesy  as  at  Ascension  and  in 
the  Canarian  and  Cape -Verde  archipelagos,  appears  (judging 
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from  three  examples  now  before  me  which  were  captured  bjr 
Mr.  Melliss)  to  have  established  itself  at  St.  Helena ;  but  as  it 
has  equally  become  naturalized,  through  the  medium  of  com- 
merce, in  most  parts  of  the  civilized  world,  it  is  of  course 
totally  unconnected  with  the  real  fauna  of  the  island. 


Fam.  13.  Ptinids. 

Genus  22.  Gibbium. 

Scopoli,  Intr.  ad  Hist.  Nat.  505  (1777). 

25.  Gibbtum  scotias^. 

Ftinus  aeotias,  Fah,.  Spec.  Ins.  i.  74  (1831). 
Oibbium  teotiuy  WoU.,  CoL  Aa  214  (1865). 

A  single  example  of  this  European  Ptinid  is  in  the  St.-He- 
lena  collection  of  Mr.  Melliss ;  but  the  species,  of  course,  is  a 
mere  importation,  and  might  perhaps  be  found  more  plentifally 
if  searched  for  in  the  warehouses  and  town.  It  appears,  in 
like  manner,  to  have  become  established  at  Madeira. 

Fam.  14.  Anolnads. 

Genus  23.  Anobium. 

Fabricius,  Syst.  Ent.  62  (1775). 

26.  Anobium  velatum*. 

Anobium  velatum,  WolL,  Ins.  Mad.  276,  t  y.  f.  3  (1854). 

,  Id.,  Cat.  Mad.  CoL  92  (1857). 

,  Id.,  Cat  Can.  Col.  249  (1864). 

,  Id.,  CoL  AtL  226  (1865). 

A  single  example  of  an  Anobium  which  was  taken  by  Mr. 
Melliss  in  St.  Helena  appears  to  me  to  be  too  close  totheMadeiran 
A.  velatum  to  admit  of  its  being  separated  firom  that  species, 
though  perhaps  its  elytra  are  not  quite  so  strongly  punctate- 
striate.  Its  extremely  elongated  suberect  pubescence  renders 
it  more  in  accordance  with  the  A.  velatum  than  with  the  Cana- 
riau  A.  villosum  of  Broils,  though  in  point  of  fact  the  two 
species  are  so  intimately  related  that  I  cannot  feel  quite  sure 
that  they  are  more  in  reality  than  modifications  of  a  sbgle 
plastic  form.  If  my  conjecture,  that  in  the  more  northern 
archipelagos  these  particular  species  are  considerably  attached 
to  the  old  vine-trees,  is  correct,  it  is  more  than  probable  that 
the  one  now  before  me  may  have  been  accidentally  imported 
into  St.  Helena, 
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27.  Anobium  pantcetim!^ . 

Bennestea  panicew,  Linn.,  Famu  Snec.  481  (1761). 
AnobiumpanMeeum,  WolL,  CoL  Atl.  227  (1866). 
,  Id.,  CoL  Heap.  109  (1867). 

I  need  scarcely  add  that  the  almost  cosmoDolitan  A*  pant" 
ceum  (a  few  examples  of  which  are  amongst  Mr.  Melliss  s  in- 
sects from  St.  Helena)  is  a  mere  accidental  importation  into 
the  island,  and  has  no  kind  of  connexion  whatsoever  with  the 
true  fauna,  the  presence  of  such  species  in  any  local  list  being 
merelj  dependent  upon  the  amount  of  diligence  with  which 
the  warehouses  and  stores  may  happen  to  have  been  searched. 
The  A.  paniceum  has,  in  like  manner,  become  estabUshed  in 
the  Azorean,  Madeiran,  Oanarian,  and  Cape -Verde  archipe* 
lagos. 

28.  Anobium  stritUum*. 

Anobium  striatum,  Oliv.,  Ent.  ii.  16.  9  (1790). 
,  WolL,  Col.  Ail.  227  (1865). 

Like  the  last  species,  the  present  common  European  Ano- 
Hum  has  (judging  from  a  few  examples  which  were  captured 
bj  Mr.  Melliss)  become  established  at  St.  Helena ;  but  it  has, 
of  course,  no  more  to  do  than  that  equally  cosmopolitan  insect 
with  the  original  fauna  of  the  island.  It  has  been  naturalized 
in  like  manner  in  the  Azorean,  Madeiran,  and  Canarian 
groups. 

29.  Anobium  confertum^y  n.  sp.? 

A,  cylindiicum,  fusco-nigrum,  ubique  minutissime  et  densissime 
Babgranulato-punctatum  pubeque  breyi  demissa  cinerea  yestitam; 
prothorace  simpHci,  transverso,  postice  elytrorum  latitudine, 
angulis  anticis  subrectiB,  posticis  paulo  magis  rotundatis,  ad  latera 
sabrecto  subrecurvo  ferrugineo ;  elytris  obsolete  longitudinaliter 
Bubstriatis  (sed  punctis  majoribus  carentibus) ;  antennis  pedibus- 
que  insequaliter  piceo-ferrugineis,  tarsis  clarioribus. 

long.  Corp.  lin.  1|. 

Having  no  information  concerning  the  precise  places  of 
capture  of  Mr.  Melliss's  various  Coleoptera,  1  cannot  but  look 
with  suspicion  upon  a  single  example  of  an  Anobium  now  be- 
before  me,  as  having  in  all  probability  become  introduced  into 
the  island  and  been  found  by  him  in  some  house  or  cultivated 
spot  J  yet,  as  it  is  well  characterized  by  its  very  peculiar  sculp- 
ture, and  I  cannot  identify  it  with  any  member  of  the  genus 
to,  which  I  have  had  access,  I  have  thought  it  desirable  to 
enunciate  the  species  on  the  chance  that  it  will  be  ascertained 
to  have  been  undescribed.  Apart  from  its  cylindric  but  not 
very  elongated  outline^  and  (for  an  Anobium)  rather  dark  hue, 
it  may  be  known  by  its  transverse  prothorax,  which  has  the 
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sides  somewhat  straight^  slightlj  recurved^  and  ferroginons, 
bj  its  fine  and  short  (but  not  very  dense)  cinereo-sericeous 
pubescence,  and  by  its  entire  surface  being  most  minutely  and 
closely  punctulatedy  the  punctures  being  so  crowded  together 
as  to  cause  the  surface  to  be  dull  and  to  appear  at  first  sight 
to  be  alutaceous,  or  even  coriaceous.  Its  elytra  are  obsoletelj 
striated,  but  without  any  intermixture  of  larger  punctures. 

Fam.  15.  BostrichidflB. 

Genus  24.  Bhizopebtha. 

Stephens,  HI.  Brit.  Ent.  iii.  254  (1830). 

30.  Rhizopertha  hifoveolata^. 

Rkyzopertha  bif&oeolata,  Woll.,  Ann.  Nat.  flisit.  ii.  409  (1858). 

Bhizopertha ,  Id.,  CoL  AtL  232  (1865). 

,  Id.,  CoL  Hesp.  110  (1867). 

I  have  little  doubt  that  the  present  Rhizopertha  has^  like 
the  R.  pustllaj  become  naturalized  in  the  island  through  the 
medium  of  commerce ;  and  it  is  possible  therefore  that  it  may 
be  ascertained  eventually  to  have  been  described  by  some 
prior  title  to  that  which  1  myself  proposed  for  it  in  1858.  Be 
this,  however,  as  it  may,  it  seems  to  be  conspecific  with  the 
insect  which  was  taken  by  Mr.  M.  Park  "  out  of  a  cask  of 
flour  "  at  Madeira  (in  the  Funchal  custom-house),  and  likewise 
with  an  example  which  I  captured  in  a  quinta  at  S**  Catharina, 
in  the  interior  of  St.  lago,  of  the  Cape  Verdes.  Unless  I  am 
much  mistaken,  there  are  many  examples  of  it  in  the  collec- 
tion at  the  British  Museum  bearing  labels  which  show  how 
widely  the  insect  has  become  disseminated,  through  human 
agencies,  over  distant  parts  of  the  civilized  world. 

31.  Rhizopertha  piisiUa*. 

SynodendronpunOum,  Fab.,  Ent  Syst.  v.  (Suppl.)  156  (1798). 
Shpzopertha  pustUa,  Steph.,  locdt.  S64:  (1880). 
JRhissopertha ^  Well.,  CoL  AtL  232  (1865). 

Like  the  last  species,  the  almost  cosmopolitan  R.  pusilh 
appears  (judging  equallv  from  examples  of  it  which  were 
taken  by  Mr.MeUiss)  to  have  become  established  in  the  ware- 
houses and  stores  of  St.  Helena,  just  as  it  has  in  the  Madeiran 
archipelago  and  elsewhere. 

Fam.  16.  TomicidaB. 

Genus  25.  ToMicus. 
Latreille,  Hist.  Nat.  des  Ins.  iii.  203  (1802).  • 
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32.  TomictM  cemulus^  n.  sp. 

jT.  cylindrioos,  nitidus,  nigro-picens,  piliaque  longiiiBciiliB  sabereotis 
fidyesoentibtiB  parce  obsLtus ;  prothoraoe  amplo,  subalataoeo,  pos- 
tice  evidenter  pimctulatOy  mox  ante  medium  sabnodoBO-conyexo, 
antice  dilatato  obtase  rotundato  necnon  mncroniboB  asperate; 
elytris  leyiter  stiiato-pmio&tis  punctolisqae  minoribiu  in  inter- 
Btitiis  uniiieriatim  notatis,  ad  apioem  retnsuB,  parte  perpendiculari 
dentibns  sublateralibus  dnobuB  sabflBqaalibuB  (so.  superiore  et  in- 
feriore)  ac  perpauds  lateralibus  minutissimiB  grannliformibus 
ntrinque  annata ;  antennis  pedibnsque  testaceo-ferrugineis. 

Long.  oorp.  lin.  1^. 

The  single  specimen  from  which  the  above  diamosis  has 
been  drawn  out,  and  which  was  captured  at  St.  Helena  bj 
Mr.  Melliss,  has  much  the  general  appearance^  at  first  sight^  of 
the  European  T.  saxeaeni  (which  occurs  likewise  in  the  Azo- 
rean^  Madeiran,  and  Canarian  archipelagos) ;  but  a  closer  in- 
spection will  show  not  only  that  it  is  a  Bttle  larger  and  more 
pilose,  with  its  prothorax  less  alutaceous  and  more  distinctly 

Sunctulated  behmd,but  that  its  elytra  are  more  retuse  (orperpen- 
icularljr  truncated)  at  the  apex,  and  that  each  of  them  is  armed 
with  (in  addition  to  smaller  and  granuliform  ones)  two  robust 
acute  spines.  This  latter  character,  apart  from  its  less  shining 
and  more  evidently  punctulated  prothorax  and  darker  hue, 
will  equally  separate  it  from  the  T.  perforanSy  a  species  closely 
resembling  the  saxeseniy  and  which  has  been  found  in  the 
Madeiran  and  Cape -Verde  archipelagos  (where,  however,  in 
all  probability  it  has  become  naturalized  accidentaUy  through 
human  agencies).  What  the  exact  habit  of  the  St.-Helena 
species  may  be,  I  cannot  tell ;  but,  if  found  in  the  higher  dis- 
tricts of  the  island,  at  a  distance  from  the  towns,  it  is  of  course 
possible  (though  I  should  scarcely  think  likely)  that  it  may  be 
truly  indigenous. 

Fam.  17.  Hylesiiiida. 

Genus  26.  Hylubgus. 

Latreille,  Gen.  Crust,  et  Ins.  ii,  274  (1807). 

33.  Hylurgu9  Ugniperda'^, 

Bostrichus  Ugniperda,  Fab.,  Ent.  Syst.  i.  ii.  867  (1792). 
Hyhtrffus  ligmperda,  WolL,  Col.  Atl.  260  (1865). 

As  in  the  Azorean,  Madeiran,  and  Canarian  groups,  the 
European  H.  ligniperda  appears  nudging  from  examples  of  it 
which  were  captured  by  Mr.  MeJliss)  to  have  become  natu- 
ralized at  St.  Helena ;  but  as  it  is  an  insect  which  is  eminently 
liable  to  accidental  transmission  along  with  trees  of  the  pine 
family,  its  presence  in  even  so  remote  an  island  may  perhaps 
be  accounted  for. 

[To  be  continued.] 
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XXXVII. — On  the  Oeneric  Identity  of  Climaxodus  and  Ja- 
nassa,  two  Fossil  Fishes  related  to  the  Bays.  By  Albany 
Hancock,  F.L.S.,  and  Thomas  Atthey. 

[Plate  XIL] 

When  the  paper  on  the  teeth  of  Climaxodus  lingtujgformis  was 
published*,  it  was  not  thought  desirable  to  hazard  an  opinion 
as  to  their  arrangement,  or  whether  thej  were  palatal  or  man- 
dibular, or  whether  or  not  they  belonged  to  both  the  upper 
and  lower  jaws.  Since  then  we  have  obtained  infOTmation 
that  throws  much  light  on  the  subject  of  these  curious  dental 
organs. 

Mr.  Howse  having  called  our  attention  to  some  well-pre- 
served specimens  of  the  teeth  of  Janassa  bituminosa  of  Mdn- 
sterf,  from  the  Marl-slate,  it  was  at  once  obvious,  as  pointed 
out  bj  that  gentleman,  that  they  were  closely  related  to  those 
of  Climaxodus — so  closely,  indeed,  that  they  seem  to  be  generi- 
cally  the  same.  The  differences  are  only  mose  of  proportion, 
there  being  not  a  single  character  of  importance  to  distmgnish 
one  from  the  other. 

The  teeth  in  both  forms  are  depressed  and  elongated  in  the 
antero-posterior  direction,  and  taper  a  little  backwards;  in 
front  there  is  a  wide  concave  margin,  which,  standing  up  like 
a  scoop  or  dredging-bucket,  is  the  cutting-edge :  behind  this 
the  surface  is  covered  with  transverse  imbricated  ridges,  form- 
ing the  grinding  or  crushing  portion ;  and  ftirther  down,  on  a 
lower  plane,  the  broad  depressed  root  projects  backwards  and 
downwards  for  a  considerable  distance.  In  profile  they  pre- 
sent a  sigmoid  curve,  the  frontal  scoop-like  portion  standing 
up  in  the  direction  of  the  oral  cavity,  the  posterior  or  root 
extremity  being  turned  downwards  in  the  opposite  direction. 

The  above  description  will  do  equally  well  for  either  C&- 
maxodus  or  Janassa,,  Our  Coal-jneasure  species,  however,  G, 
lingiuB/brmisy  Atthey,.  is  considerably  wider  in  proportion  to 
its  length,  and  the  transverse  imbricated  ridges  are  stronger 
and  much  less  numerous  than  they  are  in  Janassa  bituminosa. 
But  C.  imhricataSyWGoj^  from  the  Mountain  Limestone,  seems 
somewhat  intermediate  between  the  two  ;  it  is  proportionally 
narrower,  and  the  ridges  are  much  finer  than  in  (7.  linguoB" 
Jbrmis, 

From  these  teeth  alone  the  generic  identity  of  all  the  three 
might  be  safely  predicated ;  but  there  is  further  evidence  in 
proof  of  the  fact.  Climaxodus  and  Janassa  are  both  provided 
with  two  kinds  of  teeth.     Those  already  indicated  may  be 

*  Annals  of  Nat.  Hist.  ser.  4.  vol.  ii.  p.  321. 

t  Beitrage  zur  Petrefactenkunde,  Heft  2.  p.  38,  tab.  15.  f.  10-14 
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looked  upon  as  the  principal  or  primary  dental  organs ;  the 
other  kind  or  the  secondary^  in  the  two  genera,  resemble  each 
other  iust  as  closely  as  do  the  primary ;  and  it  is  interesting 
to  find  that  these  secondary  teeth  agree  pretty  closely  with 
some  of  those  included  in  the  genus  FeialodiM  of  authors^  only 
they  are  oblique. 

In  Janassa  the  association  of  these  Petalodontoid  teeth  with 
the  primary  ones  is  too  obvious  to  be  called  in  question.  In 
this  form  the  two  kinds  are  actually  found  arranged  in  order 
side  by  side.  This  is  proved  by  the  specimens  already  re- 
ferred to  and  by  Mlinster's  esicellent  figures.  The  Petalodon- 
toid form  has  likewise  been  obtained  associated  on  the  same  slab 
with  the  primary  teeth  of  Climaxodus.  We  have  in  our  pos- 
session a  small  slab,  not  so  large  as  the  palm  of  the  hand!,  on 
which  there  are  seven  primary  teeth,  tnree  or  four  of  which 
lie  in  their  natural  position.  On  this  slab  there  are  likewise 
three  of  the  Petahaontoid  form,  two  being  in  contact  with  the 
primary  teeth,  and  apparently  not  far  removed  from  their 
original  position. 

Six  or  seven  other  specimens  of  these  secondary  teeth  have 
occurred  scattered  in  the  same  shale  in  which  the  primary  teeth 
are  found.  The  secondary  teeth  have  a  certain  resemblance 
generically  to  the  primary  teeth,  and  specifically  they  have  cha- 
racters in  common  with  their  respective  primary  teeth.  Never- 
theless they  are  scarcely  generically  distinguishable  from  the 
Petalodua  of  authors,  though  they  are,  as  already  stated,  oblique. 

Having  said  thus  much  with  respect  to  the  external  charac- 
ters of  the  teeth  themselves  in  the  two  genera  in  question,  we 
must  now  make  some  remarks  about  their  arrangement  in  the 
mouth.  In  Janassa  it  is  clearly  demonstrated,  both  by  the 
specimens  and  figures  before  alluded  to,  that  the  teeth  are 
similarly  arranged  in  both  the  upper  and  under  jaws.  In  this 
genus  they  are  placed  in  slightly  arched  transverse  rows,  the 
largest  symmetrical  primary  tooth  being  situated  on  the  me- 
dian anteroTposterior  line,  and  projecting  a  little  in  advance 
of  the  others.  On  each  side  of  this  there  are  two  similar  teeth, 
but  somewhat  less,  the  outside  one  being  twisted  obliquelv ; 
the  row  is  then  terminated  on  either  side  by  one  of  the  Petalo- 
dontoid form.  There  are  therefore  seven  teeth  in  each  row, 
including  both  kinds — ^five  primary,  two  secondary.  MUnster 
represents  five  or  six  such  rows  in  close  succession  from  back 
to  rfront,  the  teeth  and  rows  gradually  diminishing  in  size 
forward.  It  is  evident,  then,  that  the  arrangement  of  the 
buccal  armature  more  closely  resembles  that  of  the  Rays  than 
the  Cestracionts  or  Sharks ;  and,  indeed,  notwithstanding  the 
difference  in  the  teeth  themselves,  in  their  arrangement  they 
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agree  in  a  remarkable  manner  with  those  in  Myliobatis  aquila 
and  Zygobatis  margimxta — ^a  rebitionship  which  was  recog- 
nized by  Agassiz*.  In  the  extraordinary  dental  apparatus  of 
these  two  interesting  forms  the  teeth  or  plates  are  placed 
crosswise  on  the  anterior  portion  of  the  jaws  in  rows  succeed- 
ing each  otlier  from  back  to  front.  The  largest  primary  tooth 
is  median:  on  each  side  of  it  there  are  two  other  primary 
teeth,  both  of  which  are  small  in  the  first  genus,  and  only  one 
in  the  second ;  all  these  teeth  are  charcterized  by  having  six 
sides :  and  each  row  is  flanked  by  a  small  or  secondary  tooth, 
distinguished  by  having  only  five  sides.  Thus  it  appears  that 
each  transverse  row  is  composed  of  seven  teeth,  five  of  which 
may  be  looked  upon  as  primary,  two  as  secondary,  arranged 
exactly  as  the  teeth  are  m  Janassoy  and  agreeing  with  them 
exactly  in  number. 

Now  it  cannot  be  doubted  that  the  disposition  of  the  teeth 
is  the  same  in  Climaxodua  as  it  is  in  Janassa ;  and  in  fact  the 
specimens  of  the  former,  on  the  slab  previously  mentioned, 
vei-ify  this  assertion  when  aided  by  the  light  derived  from  the 
latter.  Alone  perhaps  these  specimens  might  have  justified 
the  inference ;  but  taken  in  connexion  with  what  is  known  re- 
specting Janaasa^  there  can  now  be  no  hesitation  upon  the 
subject.  Indeed  the  large,  symmetrical,  central  teeth  of  two 
rows  lie  in  proper  order  one  over  the  other ;  and  in  contact 
with  the  upper  one,  and  side  by  side  with  it,  is  the  first  lateral 
tooth  in  its  exact  true  position  ;  and  a  little  further  away^  but 
almost  touching  it,  is  a  secondary  tooth,  apparently  belonging 
to  this  side.  Overlying  the  first,  lateral,  primary  tooth  in 
front  are  the  distorted  remains  of  what  seems  to  be  the  second 
lateral  tooth.  On  the  other  side  of  the  central  tooth,  and  some 
little  distance  from  it,  is  another  primary  tooth,  which,  from 
its  oblique  form,  is  undoubtedly  tne  second  lateral  tooth  of 
this  side :  it  lies  in  juxtaposition  to  its  flanking  Fetalodontoid 
tooth.  All  these  teeth,  with  the  exception  of  mat  last  named, 
lie  with  their  crowns  uppermost,  and  belong  to  one  row ;  the 
central  tooth  and  the  three  lateral  teeth  of  one  side  are  all 

f)resent,  and  lie  nearly  in  their  natural  order ;  and  the  second 
ateral  tooth  and  the  secondary  tooth  of  the  other  side  are  not 
far  removed  from  their  right  position.  So  here  we  see  a  whole 
row  of  seven  teeth  complete,  with  the  exception  of  one  of  the 
first  lateral  teeth.  Two  other  small  lateral  teeth  are  on  the 
same  slab,  and  rest  with  their  faces  downwards,  or  in  the 
opposite  direction  to  those  already  spoken  of.  These  belong 
apparently  to  the  opposing  jaw,  and  both  lie  in  contact  with 
the  large  central  teeth  ;  and  one  of  them,  as  an  opposing  tooth, 

*  Poissons  FoBsiles^  tome  iii.  p.  376. 
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occnpies  its  correct  position  bj  the  side  of  the  upper  central 
tooth.  A  third  Petalodontoid  tooth  lies  a  little  apart,  and  pro- 
bably belongs  to  this  jaw. 

On  another  small  slab  recently  obtained  there  is  a  fine  speci- 
men of  a  second  lateral  tooth  associated  with  a  secondary  tooth. 

From  the  above  it  appears  that  there  is  evidence  enoueh  to 
show  that  in  GlimaxoauSy  as  in  Janaasa^  the  teeth  are  placed 
in  transverse  rows  of  seven  teeth  each,  one  being  svmmetrical 
and  central,  and  six  lateral,  three  on  each  side,  the  extreme 
lateral  tooth  on  either  side  being  Petalodontoid  in  form,  that 
there  are  more  rows  than  one,  and  that  they  are  placed  in  both 
upper  and  nnder  jaws.  In  fact  it  is  qnite  eviaent,  not  only 
that  the  teeth  in  Glimaacodus  agree  in  external  character 
with  those  in  Janasaa^  but  that  they  also  agree  with  them  in 
the  mode  of  arrangement. 

The  minute  structure  of  the  teeth  in  the  two  so-called  ge- 
nera is  very  similar.  In  both,  the  centre  of  the  tooth  is  com- 
posed of  osteo-dentine,  having  branched  anastomosing  medul- 
lary canals,  which  are  for  the  most  part  arranged  lengthwise, 
and  give  off  from  their  sides  rather  coarse  tubules  mto  the 
surrounding  matter.  The  canals  likewise  send  off  compara- 
tively smaU  branches,  which  subdivide  dichotomously  as  they 
approach  the  periphery  of  the  tooth.  Here  many  of  them 
abut  perpendicularly  to  the  surface.  The  walls  of  these  small 
branches  assume  tne  character  of  dentine,  and  the  interstices 
between  them  are  filled  up  with  opaque  white  matter — proba- 
bly cement ;  so  that,  by  the  tmequalwear  of  these  peripheral 
components,  the  surface  of  the  tooth  is  always  kept  rough, 
having  the  granular  and  punctate  appearance  before  spoken 
of.  When  quite  fresh,  there  is  a  thm  film  of  enamel  cover- 
ing the  surface ;  but  this  seems  to  disappear  rapidly  with 
the  use  of  the  tooth. 

The  teeth  of  both  CUmaxodus  and  Janaaaa  agree  with  the 
above  general  description ;  but  in  the  latter  the  material  ap- 
pears more  dense,  and  the  cement  is  in  greater  abundance  and 
IS  distributed  more  regularly  than  it  is  in  Climaxodtis ;  con- 
sequently it  is  found  to  assume  a  pretty  regular  reticulated 
appearance  on  the  surface  when  a  little  worn  down. 

The  generic  identity,  then,  of  CUmaxodus  and  Janassa 
seems  pretty  certain ;  and  as  the  latter  was  established  many 
years  (1832)  before  the  former  (1848),  the  ffenus  Climaxodtis 
must  merge  into  that  of  Jatiassa.  Ultimately,  perhaps,  Peta- 
lodus  will  be  found  to  be  more  closely  related  than  can  at  pre- 
sent be  demonstrated ;  for  it  is  not  only  in  the  Petalodontoid 
form  that  a  resemblance  is  observed,  but  likewise  in  the  primary 
teeth  themselves,  which  show  a  remarkable  similarity  in  ge- 
neral form  to  some  of  the  Petalodontes. 
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Prof.  M^Coy  seems  to  think  that  his  Climaxodus  imbrieatu* 
is  related  to  Pcecilodus.  The  relationship^  however,  with  this 
genus  seems  to  us  to  be  remote,  though  it  maj^have  some  cha- 
racters in  common  with  Janassa. 

The  bodies  of  these  two  fishes,  Janassa  and  Climaxodus^ 
were  covered  with  shagreen.  In  the  former  it  is  beautifally 
preserved,  the  granules  being  highly  polished,  irregularly 
rounded,  with  one  side  a  little  flattened  and  obtuselj  denticu- 
lated. On  the  small  slab,  with  numerous  teeth  of  Climaxodus^ 
already  noticed,  is  a  great  quantity  of  granular  matter,  but 
the  granules  are  much  disturbed ;  a  few,  however,  are  well 
displayed,  and  show  considerable  resemblance  to  those  of 
Janassa ;  but  the  denticulations  at  the  side  are  produced  into 
sharp  points,  and  the  surface  is  undxdated. 

Although  Clima;xodus  lingtuB/brmis  was  pretty  fally  de- 
scribed in  the  paper  already  referred  to,  we  will  make,  on  the 
present  occasion,  some  general  remarks  on  the  teeth  in  our 
possession,  and  also  redescribe  them. 

The  species  cannot  be  considered  common,  though  we  have 
obtained  eighteen  primary  teeth  in  the  shale  at  Newsham  and 
elsewhere,  and  eignt  of  the  secondary  or  Petalodontoid  form. 
The  largest  of  the  former  is  If  inch  in  length,  including  the 
root,  and  upwards  of  f  inch  wide  at  the  broadest  part.  The 
smaller  are  not  more  than  f  inch  long,  and  are  obbque :  these 
are  the  second  primaiy  teeth.  There  are  three  about  this  size 
in  the  collection.  We  have  one,  however,  which,  from  its 
obliquity,  is  undoubtedly  a  lateral  tooth,  that  is  only  f  inch 
in  lengtn.  They  are  ovate,  depressed,  with  the  broad  extre- 
mity anterior.  The  crown  is  upwards  oftwo-thirds  of  the  entire 
length,  and  is  divided  into  two  portions,  anterior  and  posterior; 
the  former  is  a  wide,  hollow,  arched,  scoop-like  cutting- 
margin,  which  in  some  specimens  is  obscurely  and  minutehr 
crenulated  or  denticulated,  and  is  usually  qmte  sharp :  this 
portion  occupies  the  anterior  third  of  the  crown ;  the  posterior 
two-thirds  is  shield-formed,  somewhat  convex,  with  the  point 
directed  backwards  and  the  sides  evenly  arched  outwardly, 
This  is  the  crushing-  or  grinding-surface,  and  is  traversed  by 
strong  transverse  undulated  ridges  imbricated  forward,  and 
divided  by  wide  deep  grooves.  In  folly  developed  specimens 
there  are  six  such  ridges;  but  the  number  varies,  some  having 
four,  others  five ;  and  in  the  small,  second  lateral,  oblique  in- 
dividuals there  are  only  three.  The  ridges  bend  upwards  at 
the  sides,  and  usually  arch  a  little  forward  at  tne  centre, 
where  they  are  most  strongly  undulated  and  sometimes  deeply 
notched  and  angulated,  roughened  and  granulated.  But  tney 
vary  considerably  in  these  respects,  some  being  almost  smooth  ; 
and  in  one  of  our  specimens  all  the  ridges  are  comparatively 
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even,  though  here  and  there  slight  undulations  are  perceptible. 
From  this  comparatively  smooth  state  there  is  every  degree  of 
undulation  to  the  most  rugged.  In  fact,  the  smoothness  is 
very  much  owing  to  wear ;  and  in  such  specimens  this  portion 
of  the  crown  is  generally  much  reduced  in  thickness.  The 
fonn  of  the  grinding  division  of  the  crown  also  varies  con- 
siderably. We  have  said  that  the  sides  arch  outwards ;  thej 
are,  however,  not  tmfrequently  quite  straight ;  and  when  this 
is  the  case,  and  the  anterior  ridge  is  free  from  undulations,  the 
area  assumes  the  form  of  an  equilateral  triangle,  with  one  of 
the  angles  directed  backwards  ;  in  two  or  three  specimens  the 
area  is  even  wider  than  long,  with  the  lateral  angles  more 
acute  than  usual.  In  such  individuals  the  scoop-like  cutting- 
margin  occupies  half  the  crown.  The  root  is  a  wide  plate  as 
broad  as  the  tooth,  and  tapers  slightly  backwards ;  behind,  it 
is  rounded,  convex  above  and  concave  below,  and  projects 
backwards  on  a  lower  plane,  the  crown  being  elevated  above 
its  upper  surface. 

The  second  primary  or  lateral  oblique  teeth  are  very  in- 
equilateral, one  side  being  concave,  the  other  convex;  they 
have  only  three  ridges,  witn  the  grooves  very  wide ;  the  scoop- 
like cutting-margin  is  deep,  oblique,  and  projects  laterally  on 
the  concave  side. 

The  largest  Petalodontoid  or  secondary  teeth  are  nearly  *  inch 
wide  and  f  inch  long;  they  are  inequilateral  and  oblique, 
with  one  side  concave,  the  other  convex ;  they  are  depressed, 
and  the  crown  is  somewhat  longer  than  the  root ;  the  former 
consists  principally  of  a  wide,  sharp,  hollow,  scoop-like  cutting- 
margin,  which  in  fresh  specimens  is  obscurely  denticulated ; 
the  grinding-surface  is  very  short,  and  is  represented  by  only 
two  transverse  close-set  delicate  ridges  immediately  below 
the  cutting-margin ;  the  root  tapers  a  little  backwards,  and  is 
truncate. 

From  the  character  of  the  teeth  above  described,  it  may  be 
inferred  that  the  food  of  Climaxodvs  was  composed  of  some 
soft  material,  notwithstanding  the  rather  formidable  appear- 
ance of  the  grinding-  or  crushing-surface.  The  cutting-edge 
of  the  scoop-like  margin  is  sharp  and  thin,  and  does  not  seem 
calculated  to  seize  hard  and  resistant  bodies  ;  and  though  it  is 
frequently  worn  evenly  down,  its  sharpness  is  maintained, 
often,  apparently,  by  the  wearing  of  the  outside,  as  though 
the  teetn  had  been  overlapped  by  those  that  opposed  them. 
And,  moreover,  the  edge  is  not  broken  or  chipped,  as  might 
be  expected  if  it  had  rougli  work  to  perform,  or  came  into  con- 
tact with  bony  or  shelly  bodies.  JS  either  are  the  ridges  of  the 
crushing-surface  broken,  but  worn  regularly,  retaining  their 
sharpness,  though  in  a  few  instances  they  are  much  reduced 
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in  height,  as  if  they  might  even  nltimatelj  by  long  use  entirely 
disappear. 

At  present  only  three  species  of  Janassa  are  known, 
namely,  J.  bituminosay  Miinster,  from  the  Magnesian  lime- 
stone, Glimaxodus  inihricatusy  M'Coy,  from  the  Mountain 
Limestone,  and  C.  linfftuB/brmiSy  Atthey,  from  the  Coal- 
measnres.  Two  species  have  been  described  by  Mr.  T.  P. 
Barkas,  nnder  the  respective  names  of  (7.  ovatus^  and  C. 
vermifoTmis'\.  The  first  is  merely  the  variety  with  compara- 
tively smooth  ridges ;  the  second  is  the  tme  C.  linguoefomm^ 
which  latter  was  the  name  first  nsed.  Mr.  Barkas's  two  names 
must  therefore  fall  into  the  rank  of  synonyms  J. 

Glimaxodus  imbricatus  is  somewhat  intermediate  between 
the  Magnesian-Limestone  species  and  that  from  the  Coal- 
measures.  The  crown  is  narrower  and  more  elongated  than 
it  is  in  (7.  linguc^fbrmiSj  and  the  ridges  are  more  deucate,  thus 
approximating  to  Janassa  bituminosa.  The  anterior  cutting- 
margin  seems  to  have  been  deep ;  but  the  extreme  border  is 
wanting  in  McCoy's  figure ;  the  root  is  also  deficient*  In  the 
description  in  the  *  British  Palaeozoic  Fossils'  the  posterior 
extremity  is  mistaken  for  the  anterior. 

Mr.  Howse  will  shortly  publish  in  the  *  Annals '  a  frill  de- 
scription of  the  oral  armature  of  Janassa  bituminosa  in  con- 
tinuation of  this  paper.  It  therefore  only  remains  for  us  to 
state  that  the  species  will  stand  thus : — 

Janassa,  1832,  Miinster. 

CUmaxoduB,  1848,  M'Coy. 

e/1  bituminosay  1817,  Schloth.,  sp. 
J.  imbricataj  1848,  M'Coy,  sp. 
J.  lingtujrformisy  1868,  Atthey,  sp* 

•  Geological  Magazine,  vol.  v.  p.  496.  t  ^w?.  vol.  vi.  p.  381. 

X  C»  vermiformis  was  not  described  till  1869.  Mr.  Atthey's  descrip- 
tion of  C.  ling%urform%8  and  that  by  Mr.  Barkas  of  C  oroaiu8  appeared 
simultaneously  on  the  1st  of  November  1868 — ^the  first  in  the  *  Annals 
of  Natural  History,'  the  second  in  the  'Geological  Magazine.'  Mr. 
Atthey's  paper,  however,  was  read  at  the  meeting  of  the  Tyneside  Nstu- 
nJists*^  Field  Club  on  the  previous  9th  of  October  (eee  Nat.  Bist  Trans. 
of  Northumberland  and  Durham,  vol.  iii.  p.  295) ;  so  that  the  priority 
of  C.  Imguaformis  is  clearly  established.  And,  moreover,  Mr.  Atthey  a 
specimens  had  been  in  his  cabinet  for  many  years,  and  were  seen,  or 
might  have  been  seen,  by  aU  the  palssontologists  of  the  district  Mr* 
Barkas,  indeed,  says  that  he  named  and  described  'C.  owxtus  in  a  lec- 
ture delivered  by  him,  on  the  28th  of  September,  to  the  Mechanics' 
Institution  of  Newcastle-upon-Tyne.  But,  were  this  even  strictly  correct, 
we  apprehend  it  would  be  no  such  publication  of  'the  species  as  to  secure 
priority.  Where,  however,  is  the  record  either  naming  or  describing  at 
this  time  C  ovatus  P    We  have  searched  for  it  in  vain. 
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EXPLANATION  OF  PLATE  XH. 

Fig,  1.  Two  rows  of  teeth  of  Janaua  (C)  UnguaformU,  a  little  over  the 
natural  size,  azranged  in  order,  the  anterior  row  merely  indi- 
cated :  a,  central  primary  tooth  \  b,  root;  e,  first  lateral  primary 
tooth ;  d,  second  oblique  ditto ;  e,  secondaiy  or  Petalodontoia 
form ;  /,  root  of  ditto. 

jFfy.  2.  PrimaiV  tooth  of  J,  Ung%uBfcrmi$,  smooth  variety,  slightly  en* 
larged :  a,  sooop-like  cutting-margin ;  5,  grinding-  or  crusning- 
surface. 

Fig,  3.  Primary  tooth  of  the  same,  a  little  enlarged ;  worn  variety,  inter- 
mediate between  the  smooth  variety  ana  those  much  undulated. 

Fig.  4.  Diagram  of  profile  of  primary  tooth :  a,  scoop-like  cutting-mar- 
^  J  ft,  crushing,  or  f^ding-surface ;  c,  root  ^ 


XXXVIII. — Descriptions  of  five  Birds  and  a  Hare  from  Abys- 
sinia.   By  William  T.  Blanford,  F.G.S.,  C.M.Z.S. 

Himndo  cethiopica,  sp.  nov. 

H.  aimilis  H.  albigiilari,  Strickl.  (Contrib.  to  Omith.  1849,  pL  17), 
sed  conspicue  minor  et  torque  pectorali  interrupta,  guttore  pec- 
toreque  rufescenti-lavatis. 

Long,  tota  5-25,  al.  4*3,  rect.  mad.  1*55,  ext.  2*3,  tarsi  0*45,  rostr. 
a  fr.  0*3,  a  net.  0*5  poll.  Angl. 

Syn.  Cecropia  rufifroMy  auct.,  ex  Abyssinia, 

Hirundo  oAigularis,  Strickl.  apud  Heuglin,  Omithologie  N.  0. 
Afinca's,  p.  113  (nee  Strickland,  /.  c). 

ffah.  in  Abyssinia  septentrionali,  et  in  Nubia  (teste  Heuglin). 

Rutidlla  (?)  fobsdcaudaiaj  sp.  nov. 

R.  supra  brunnescenti-fusca,  uropygio  magis  rufescente ;  remigibus 
rectricibusque  fiiscis,  vix  pallidiore  marginatis;  macula  ante- 
oculari  nigrescente,  albido  circumdata ;  mento,  gula,  abdomineque 
medio  sordide  albis,  pectore  et  hypochondriis  cinerascentibus. 
Rostro  pedibusque  fuscis. 

Long,  tota  circa  5*5  poll.  Angl.,  al.  2*95,  caud.  2*2,  tars.  0*9,  rostr. 
a  fr.  0*45,  a  rict.  0*7. 

Hah,  in  Abyssinia  septentrionali. 

The  form  of  this  bird  resembles  Buticillay  the  bill  being 
similar  and  the  tarsi  smooth  in  front ;  but  the  sombre  plumage 
rather  resembles  that  of  a  Sylvia.  Its  nearest  allies  are  M, 
(Saxicola)  frLmiliarisy  Stephens,  and  B.  {Eryihacus)  sinuaia^ 
bchlegel.  The  tail  is  somewhat  rounded,  and  the  wing  is  less 
pointed  than  in  ButidUa. 

Phylloscojms  kabessinicus,  sp.  nov. 

Ph.  P.  troehili  simiHs,  sed  supra  magis  viridescens,  subtus  isabellinus 
vix  flavescens,  cauda  longiore. 

Ann.  <t  Mag.  N.  Hist.  Ser.  4.   Vol.  iv.  24 
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Long.  al.  2-5,  caud.  205,  tars.  078,  roetr.  a  fr.  0-36,  a  rict.  0-5,  tota 

drca  4*5  poll.  Angl. 
Uah,  in  provincia  Habessinica  '*  Tigre  "  dicta. 

Alauda  proetermisaa,^^.  noY. 

A,  supra  fdsco-umbrina,  capitis,  colli  postici  interscapuliique  plumis 
late  et  pallide  mfescenti-marginatis ;  dorso  posteriore  magifi  crne- 
rascente,  vix  striolato;  supereiliis  et  gastrseo  toto  isabellinis ; 
geniB,  colli  lateribns  pectoreque  saturatioribus  et  fasco  guttatis, 
regione  parotica  ftiscescente,  remigibus  et  tectridbus  alarum  um- 
brinis,  primariis  extos  isabellino,  secnndariis  com  tectricibus  ala- 
rum rufo  marginatis ;  remigibus  omnibus  intus  versus  basin  rufo- 
fulvis ;  uropygio  et  rectricibus  medianis  rufescenti-umbrinis,  ex- 
teris  (pogoniis  intemis  basin  versus  exceptis)  et  pogoniis  extends 
secundarum  rufo-isabellinis,  caeteris  cum  partibus  reliquis  4  ex- 
tcmarum  fiimoso-nigricantibus.  Caput  subcristatum ;  restrain 
supra  fuscum,  subtus  pallidum ;  pedes  camel. 

Long.  al.  3-9,  caud.  2*15,  tars.  1,  ung.  post.  0*45,  rostr.  a  fir.  0*5,  a 
rictu  0*75,  tota  circa  6'25  polL  Angl.    Foemina  vix  minor. 

Hah,  in  provincia  Habessinica  "  Tigre  "  dicta.  Circa  pagum  Senafe 
firequentissimam  inveni« 

Grithagra  JlaviverteXy  sp.  nov. 

C,  supra  olivacea,  obsolete  fnsco  maculata,  fronte  late  aurea,  pileo 
summo  paullatim  olivascente ;  supereiliis  flavis,  postice  prodnctis ; 
loris  fiiscis ;  colli  lateribus  olivaceis,  immaculatis ;  uropygio  flavo; 
remigibus  cum  tectricibus  alarum  rectricibusque  fuscis  flavo 
marginatis,  remigum  marginibus  intemis  pallidis ;  gastraeo  sordide 
flavo,  olivascenti-lavato,  crisso  albescente ;  rostro  brunneo,  pedi- 
bus  fiiscis.     Foemina  vix  dilutius  colorata. 

Long.  al.  3*15,  caud.  2*15,  tars.  0*6,  rostr.  a  fi*.  0-35,  tota  circa  5-25 
poll.  Angl. 

Hah.  in  provincia  Habessinica  **  Tigre  "  dicta. 

Lejms  tiffrensisy  sp.  nov. 

L.  persimilis  L.  saxatili,  sed  minor,  cauda  breviore,  plantarum  pilis 

ferrugineis,  baud  umbrinis. 
Long,  capitis  4,  corporis  circa  13,  caudse  cum  pilis  ad  extremitatem4, 

sine  pilis  3,  auris  5,  lat.  ejusdem  2*8 ;  long,  cranii  3*5,  lat.  1*6, 

alt.  2'2i  long,  tibiae  5*3,  tarsi  4*5,  radii  4*5,  carpi  2*3  poll. 

Angl. 

Syn.  Lepus  ahymmcusy  Lef^bvre,  Voyage  in  Abyssinie^  Atlas,  pi.  5.  fig.  1 
(nee  Hempr.  et  Ehrenb.). 

More  complete  descriptions,  where  necessary,  and  figures 
will  be  given  in  my  forthcoming  account  of  natural-histoiy 
observations  made  during  the  Abyssinian  expedition. 
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XXXIX, — Descriptions  of  some  new  American  Phyllopod 

Crustacea.    By  A.  E.  Verbill*. 

Artemia,  Leach. 

This  interesting  genus  is  remarkable  for  its  habit  of  living 
and  flourishing  best  in  very  saline  and  alkaline  waters,  such 
as  the  natural  salt  lakes  of  Egypt,  Utah,&c.,  and  the  artificial 
brines  formed  by  the  evaporation  of  sea-water  by  exposure 
to  the  heat  of  the  sun,  as  m  England,  France,  ana  the  West 
Indies. 

The  species  first  made  known,  A.  salina.  Leach  {Cancer  sa- 
ItnuSy  Linn.),  was  first  described  by  Schlosserf,  who  found  it 
in  great  profusion  in  the  brines  of  Lymington,  England. 
Ldnn^  indicates  it  also  from  the  salt  laKes  of  Siberia — ^per- 
haps a  distinct  species,  and  probably  the  same  as  that  observed 
by  Pallas  J  in  great  numbers  in  the  Great  Schim^lde.  More 
recently  it  has  been  described  from  the  salterns  of  southern 
France,  at  Montpellier,  &c.§  The  genus  has  been  found  also 
in  the  lakes  Goumphidieh,  Amaruh,  and  B^dah  in  Egypt, 
Tvhich  are  reported  to  be  both  very  saline  and  alkaline,  their 
bottoms  being  "  covered  with  a  layer  of  crystals  of  carbonate 
of  soda,  sulphate  of  soda,  and  common  salt,"  while  the  density 
of  the  water  is  stated  as  1'255.  The  Egyptian  sjjecies  appears 
not  to  have  been  described  as  yet||.     In  the  Antilles  A.  &uil^ 

*  From  Silliman's  American  Journal,  being  an  abstract  of  a  paper 
read  before  the  American  Association  for  the  Advancement  of  Science, 
Salem,  Mass.,  Aug.  1869. 

+  '  Observations  p^riodiques  sur  la  Physique,  I'Histoire  Naturelle  et  lea 
Beaux- Arts/  par  Gautier,  1756  (with  figures).  An  extract  from  this  is 
republished  in  '  Annales  des  Sciences  Nat.'  s^r.  2.  t.  xiii.  p.  226  (1840),  in 
an  elaborate  description  of  the  anatomv,  development,  habits,  &c.  of 
A^rtemia  salina,  by  M.  Joly,  illustrated  by  two  excellent  plates  of  the 
female  and  younff.  M.  Joly  failed  to  observe  the  male  among  more  than 
a  thousand  females,  and  therefore  doubted  whether  the  sexes  were  dis- 
tinct, suggesting  that  the  males  very  well  described  by  Schlosser  were 
only  the  young,  although  that  author  described  them  as  clasping  the 
females  in  the  well-known  manner ;  but  he  did  not  observe  the  actual 
copulation. 

See  also  an  article  by  Thomas  Rackett,  in  Trans.  Linn.  Soc.  of  London, 
1812,  vol.  xi.  p.  206,  pi.  14  (figures  very  bad) ;  Thomson,  Zoological  Re- 
searches, No.  6.  p.  105,  1. 1  &  2 ;  W.  Baird,  Nat.  Hist,  of  the  British 
Entomostraca,  p.  61,  tab.  2.  fiffs.  2-4  (figures  very  good,  but  the  speci* 
mens  probably  not  full-grown). 

%  Voyage  en  difi^^rentes  provinces  de  TEmpire  de  Russie,  t.  ii.  p.  505 
(tr.  Joly). 

§  M.  Payen,  "  Note  sur  des  Animaux  qui  colorent  en  rouge  les  maxais 
salans,''  Ann.  des  Sci.  Nat.  1836,  s^r.  2.  t.  vi.  p.  219  (contains  experiments 
on  the  effects  caused  by  altering  the  comjjosition  and  density  of  the  water) ; 
also  op,  dt,  1838,  t.  x.  p.  315;  Joly,  op.  cit.  1840,  t.  xiii.  p.  225  (see  above); 
Milne-Edwards,  Orustac^s,  t.  iii.  p.  368  (1840). 

II  Audouin,  Ann.  des  Sci.  Nat.  1836,  s^r.  2.  t.  vi.  p.  230. 

24* 
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dtnffty  Thompson^  occurs*.  A,  Mulkausenttj  Edw.  (Fischer, 
sp.)  is  found  in  Lake  Loak,  in  the  Crimeaf-  A  few  years 
ago  Prof.  Silliman  presented  to  the  Museum  of  Yale  College 
a  number  of  specimens  of  a  new  species,  A.  monicaj  V.^  which 
he  collected  in  Mono  Lake,  California,  where  it  occurs  in  great 
abundance  associated  with  the  larrse  of  EphydraX.  The  water 
of  this  lake  is  very  dense,  and  not  only  very  saline  but  also  so 
alkaline  that  it  is  said  to  be  used  for  removing  grease  from 
clothing.  I  have  been  unable,  however,  to  find  any  reliable 
analysis  of  this  water.  It  is  said  to  contain  biborate  of 
soda.  Prof.  Silliman  informs  me  that  the  genus  also  occurs 
in  Little  Salt  Lake.  It  occurs  in  great  abundance  in  Great 
Salt  Lake,  Utah,  as  I  am  informed  by  Prof.  D.  C.  Eaton,  who 
obtained  specimens  there  during  the  present  summer;  but  these 
have  not  yet  come  to  hand.  The  water  of  Great  Salt  Lake 
has  usually  been  described  by  travellers  as  destitute  of  all  life; 
but  according  to  Prof.  Eaton  it  contains  not  only  an  abundance 
o{  ArtemicBj  but  also  various  other  small  animals,  insect-larvae, 
&c.  The  density  of  the  water  is  stated  as  1*170,  but  doubtless 
varies  much  according  to  the  season  §.  It  yields,  according  to 
Dr.  Gale,  over  22  per  cent,  of  solid  matter ||,  while  the  Syracuse 
Saline,  one  of  the  richest  natural  brines  in  the  United  States, 
contains  but  19*16  per  cent.1f  A  few  weeks  ago,  Mr.  Oscar 
Harger  discovered  another  new  species,  u4.^raci7t»,V., near  New 
Haven,  under  very  peculiar  circumstances.  On  the  long  wooden 
bridge  across  West  River  and  the  extensive  salt-marsh  on  the 
West-Haven  side,  are  placed  large  wooden  tubs  filled  with 
water  from  various  pools  on  the  marsh,  to  be  used  in  case  of 
fire.  By  long  exposure  to  the  sun  and  air,  the  water  in  these 
becomes  concentrated,  and  thus  furnishes  suitable  stations  for 
the  rapid  increase  of  Artemice.     On  examining  the  tubs  on  the 

*  Thompson,  Zool.  Researches,  fasc.  7.  pi.  1.  figs.  11, 12. 

t  Edwards,  Onistac^s,  t.  iii.  p.  370  (1840). 

X  Verrill,  Proc.  Boston  Soc.  Nat  Hist  1868,  vol.  xi.  p.  3  (the  lair© 
were  wrongly  referred  to  EristaUs) ;  Packard,  ^  On  Insects  inhabitiiigr 
Salt-water,"  Froc.  Essex  Inst.  1860,  vol.  vi.  p.  41. 

§  The  density  of  the  water  of  the  Atlantic  Ocean  is  stated  as  1020, 
that  of  the  Dea  Sea  1*130  to  1-227. 

II  This  solid  matter,  according  to  Dr.  Gale  (Silliman's  Journal,  ser.  2. 
vol.  xvii.  p.  129),  has  the  following  composition : — 

Chloride  of  sodium     20-196 

Sulphate  of  soda 1*834 

Chloride  of  magnesium 0*252 

Chloride  of  calcium    trace 

22*282 

If  For  analyses  of  several  of  these  brines,  see  Dana's  '  System  of  Mine- 
ralogy,* p.  113. 
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1st  of  August^  I  found  eight  of  them  partly  filled  with  water^ 
in  six  of  which  the  Artemice  were  found  in  abundance,  though 
more  numerous  in  one  than  in  any  of  the  others.  In  one  tub, 
in  which  the  water  had  a  decidedly  milky  appearance,  they 
were  so  abimdant  that  hundreds  could  be  ootained  in  a  few 
minutes.  The  water  in  some  of  the  other  tubs  containing  them 
was  of  a  reddish  or  brownish  hue,  or  about  the  colour  of  weak 
tea.  In  two  no  Artemice  could  be  seen ;  and  in  these  the  water 
appeared  to  have  been  more  recently  renewed.  Search  was 
made  in  the  pools  from  which  the  water  had  been  taken  ;  but 
no  Artemice  were  found,  though  doubtless  from  these  places 
the  progenitors  of  those  inhabiting  the  tubs  must  have  been 
taken.  .  It  is  probable  that  in  the  pools  they  exist  in  veiy 
small  numbers,  being  kept  in  check  partly  by  various  small 
fishes  and  other  enemies,  and  partly  by  the  umavourable  cha- 
racter of  the  water ;  while  in  tne  tubs  the  density  of  the  water 
is  more  favourable  for  their  rapid  increase,  and  unfavourable 
or  fatal  to  their  enemies*.  The  water  from  the  tubs,  when 
examined  with  a  high  power  of  the  microscope,  was  found  to 
be  filled  with  immense  numbers  of  Infusoria  of  various  kinds, 
such  as  Monads,  Vibrios,  and  Bacteria,  most  of  which  were  so 
small  as  to  be  distinguishable  only  as  moving  points  with  a 
^-inch  objective. 

In  the  salterns  of  France  the  Artemice  are  associated  with 
immense  numbers  of  a  monad,  usually  bright  red  in  colour, 
which  has  been  named  Monas  Dunalii  by  Joly,  who  attributes 
to  it  the  red  colour  which  the  brine  assumes  just  before  crys- 
tallization f,  as  also  the  red  colour  observed  in  the  ArtemiaSy 
which  doubtless  feed  upon  it  as  well  as  upon  various  other 
living  Infusoria  and  dead  animal  and  vegetable  matter  of  va- 
rious kinds  J.  The  Monas  Dunalii  appears  in  abundance  in 
the  water  having  the  density  most  favourable  for  Artemia.  but 
increases  in  far  greater  proportion  in  the  still  denser,  nearly  or 
quite  saturated  brine  in  which  Artemia  does  not  hve.  The 
observations  of  Payen  and  Joly  show  that  the  A,  scUina  of 
France  can  exist  in  waters  varying  in  density  from  4°  to  20° 
Baum^,  but  that  they  flourish  best  in  those  that  have  a  density 
of  10°  to  15°  §.     According  to  Rackett,  those  of  Lymington 

*  The  densitjr  of  the  water  in  two  of  the  tubs  containing  most  Artemim 
was  1*066,  equivalent  to  a  brine  containmg  9-07  per  cent,  of  salt.  One  of 
those  tested  was  brownish,  the  other  milW. 

t  '^  Hecherches  sur  la  Coloration  en  Kouge  des  Marais  Salans  M^di- 
terran^ens,"  par  M.  Joly  (Ann.  d.  Sci.  Nat.  1840,  ser.  2.  t.  xiii.  p.  266^. 

X  According  to  M.  Joly  (op.  dt,  p.  262),  a  beetle,  Hydroporus  salinus, 
Joly,  also  inhabits  the  salterns  where  the  water  has  a  density  of  6°  or  7° 
Baum^,  and  preys  upon  the  Artemia. 

§  4^  to  20^  Baum^  is  equivalent  to  a  density  of  about  1*02  to  1'16; 


334  Mr.  A.  E.  Verriil  on  new  .American 

do  not  live  in  the  water  which  is  undergoing  the  first  stage  of 
concentration,  but  only  in  the  pans  of  concentrated  brine  con- 
taining about  "  a  quarter  of  a  pound  of  salt  to  the  pint." 

Our  A.  gracilis  can  exist  without  apparent  inconvenience 
when  the  water  in  which  they  occur  is  diluted  with  an  equal 
bulk  of  fresh  water,  as  well  as  when  it  is  much  concentrated 
by  evaporation.  The  water  in  which  they  were  found  varies 
m  density  from  1-060  to  1-065. 

The  genus  is  characterized  by  having  eleven  pairs  of  four- 
jointed  branchial  "  feet "  or  fins  along  the  sides  of  the  body, 
the  middle  ones  being  the  longest.  Each  joint  of  the  "  feet " 
bears  flat  branchial  appendages,  ciliated  with  sharp  setae,  as  in 
the  other  genera  of  the  family.  The  abdomen  is  slender,  six- 
jointed,  the  last  joint  long,  terminated  by  tw;o  small  projecting 
appendages,  each  bearing  from  six  to  ten  plumose  setae.  The 
first  abdominal  segment  bears  the  external  sexual  organs  of  the 
male,  and  a  short  dilated  ovigerous  pouch  in  the  female.  In 
the  male  the  head  bears  in  front  a  pair  of  large  three-jointed 
hooks  or  clasping-organs,  each  of  which  has  on  the  inner  side 
of  its  basal  jomt  a  small  rounded  appendage — ^a  pair  of  slender 
antennse  just  behind  these,  terminated  by  two  or  three  minute 
setae — a  pair  of  pedunculated  compound  eyes — and  a  dark 
spot  on  the  middle  of  the  head,  which  is  the  remains  of  the 
smgle  eye  of  the  young.  The  mouth  below  is  provided  with 
a  broad  labrum,  a  pair  of  mandibles,  two  pairs  of  jaws,  and  a 
pair  of  lateral  papillae.  In  the  female  the  nead  lacks  the  stout 
claspers,  which  are  replaced  by  a  pair  of  comparatively  small, 
simple,  horn-shaped  organs. 

Artemia  gracilis,  Verriil,  sp.  nov. 

Body  slender,  in  the  male  about  -3  inch  long,  in  the  female 
•4.  Claspers  of  the  male  relatively  long  and  powerful ;  first 
joint  thickened,  with  a  distinct  angle  at  the  articulation  on  the 
outside,  and  a  short,  rounded,  nearly  semicircular  process  on 
the  inside  near  the  base,  about  its  own  diameter  from  the  base; 
second  joint  broad,  flattened,  continuous  with  the  third  joint, 
strongly  curved,  outline  nearly  regularly  convex  on  the  out- 
side, until  near  the  middle  it  suddenly  bends  inward,  forming 
an  obtuse  angle,  beyond  which  the  outline  is  concave  to  the 
last  articulation,  where  it  beconies  again  convex,  forming  on 
the  last  joint  a  slight  rounded  angle ;  the  inner  edge  is  nearly 
straight  or  but  slightly  concave  to  the  last  articulation,  where 

l(y  to  15°=  1076  to  1-117.  A  brine  having  a  density  of  1-020,  which  is 
nearly  that  t)f  sea,-water,  contains  about  2-766  per  cent,  of  salt ;  one  of 
1-160  contains  21-219  per  cent;  one  of  1-075  about  10-279  per  cent.; 
1-117  about  16-794  per  cent. 
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there  is  a  slight  but  distinct  angle;   last  joint  triangular, 
longer  than  broad,  tapering  to  the  acute,  slightly  excuryea 
point.    Antennae  slender,  elongated,  reaching  l^jond  the  first 
articulation  of  the  claspers ;  terminal  setae  minute.     Abdomen 
slender,  smooth ;  the  terminal  lobes  small,  longer  than  broad, 
broadly  rounded  at  the  end,  slightly  constricted  at  the  base 
inside,  each  bearing  usually  seven  or  nine  plumose  setae,  the 
central  ones  much  the  longest.   Ovigerous  pouch  of  the  female, 
when  seen  from  below,  flask-shaped,  the  neck  extending  back- 
ward and  downward,  short,  thick,  subcylindrical  towards  the 
end,  the  body  of  the  "  flask  "  short,  thick,  swollen  laterally, 
broader  than  iong^  the  sides  terminating  outwardly  in  a  small, 
triangular,  sharp  tooth,  somethnes  showing  a  minute  spine. 
This  pouch  is  generally  filled  with  numerous  large  brownish 
eggs. 

Colour  generally  reddish,  flesh-colour,  or  light  greenish, 
translucent,  the  males  usually  lighter,  greenish  white,  the 
intestines  generally  showing  through  as  a  dark  reddish  or 
greenish  median  line ;  eyes  very  dark  brown  or  black ;  ovaries 
often  whitish,  along  eacn  side  of  the  abdomen. 

An  adult  male  gives  the  following  measurements : — 

Distance  between  eyes  1"81  millim. ;  breadth  of  head  '76 ; 
length  of  eye-stalks  "62 ;  length  of  first  joint  of  the  claspers  '91, 
its  breadth  '72,  breadth  of  its  appendage  '18 ;  length  of  second 
and  third  joints  from  outer  edge  of  first  articulation  to  the  tip 
2*48,  greatest  breadth  '86,  breadth  at  last  articulation  '72 ; 
length  of  last  joint  1'05 ;  length  of  last  joint  of  abdomen,  ex- 
clusive of  appendages,  I'OO,  its  breadth  '31 ;  length  of  pre- 
ceding joint  '42,  its  breadth  '37 ;  length  of  terminal  appen- 
dages '21,  breadth  0*96 ;  length  of  longest  setae  '70. 

Near  New  Haven,  in  tubs  of  water  from  salt  marsh. 

Artemia  monicay  Verrill,  sp.  nov. 

Form  similar  to  that  of  the  preceding  species,  but  a  little 
larger  and  stouter.  The  largest  female  is  13  millim.  ('51  inch) 
long,  the  abdomen  being  6  millim. ;  and  5  millim.  across  the 
branchial  feet  in  their  natural,  partly  extended  position.  The 
largest  male  is  11*5  millim.  {'45  inch)  long,  the  abdomen  being 
6  millim.  The  claspers  of  the  male  are  relatively  stouter,  the 
hook  or  outer  two  joints  being  much  broader,  more  triangular, 
and  less  elongated.  The  inner  edge  of  the  first  joint,  as  seen 
from  below,  is  regularly  convex,  bearing  the  appendage  on  its 
most  convex  part  and  not  so  near  the  base  as  m  -4.  gracilis y 
the  distance  being  about  twice  the  breadth  of  the  organ,which 
is  about  as  broad  as  long  and  regularly  rounded.  At  the 
articulation  the  outer  edge  of  the  joint  projects  as  a  distinct 
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angle.  The  second  and  third  joints  together  have  a  nearly 
triangular  form,  the  breadth  being  about  half  the  length ;  the 
outer  edge  is  regularly  rounded,  shorter  than  in  the  preceding; 
it  forms  little  more  than  a  right  angle  with  the  front  edge, 
which  is  nearly  straight  or  a  little  concave,  sometimes  slightlv 
convex  at  the  last  articulation,  but  not  forming  a  distinct  angle 
there ;  the  inner  edge  of  the  hook  is  a  little  concave  on  the 
first  joint,  becoming  convex  at  the  last  articulation,  where 
there  is  a  distinct  but  very  obtuse  angle.  The  last  joint  is 
almost  regularly  triangular,  about  as  broad  as  long,  tapering 
to  an  obtuse  point,  the  inner  edge  being  a  little  convex.  The 
antennae  are  very  slender,  and  do  not  reach  the  first  articula- 
tion of  the  claspers.  The  caudal  appendages  are  smaller  than 
in  A.  gradliSj  and  scarcely  longer  tnan  broad,  rounded  at  the 
end,  terminated  by  nine  or  ten  very  slender  plumose  setae. 
The  egg-pouch  of  the  female  is  broad  flasknshaped,  strongly 
convex  m  the  middle  below,  the  sides  not  forming  such  sharp 
angles  as  in  -4.  gracilis. 

The  English  specimens  of  A,  salina^  as  figured  by  Baird, 
differ  from  both  the  preceding  species  in  having  longer,  more 
curved,  and  sharper  clasping-hooks,  and  the  basal  appendage 
more  elongated ;  the  egg-pouch,  though  badly  figured,  is  of  a 
very  different  form.  The  French  specimens,  as  figured  by 
Joly,  appear  like  a  distinct  species,  the  egg-pouch  being  of  a 
very  different  form,  and  the  caudal  appendages  very  much 
longer  and  larger  than  in  either  of  our  species,  while  Baird's 
figure  represents  them  as  very  small ;  but  his  specimens  appear 
to  have  been  smaller,  and  may  have  been  immature,  for  these 
species  begin  to  breed  before  they  are  half  grown.  Whether 
tne  French  species  be  distinct  from  the  English  can  only  be 
determined  by  additional  examinations,  especially  of  the  male ; 
for  the  male  of  the  former  appears  not  to  have  been  figured 
hitherto. 

Branchipus,  Schaffer. 

JBranchtpuSj  Schaffer,  Elementa  Entomological  1766  (type,  B.  pisci- 

forfnM=(?)  B.  stagnaMs,  Linn.  sp.). 
Branchipus  (pars),  Lamarck,  Latreille,  Leach,  Edwards. 
Chirocep?uiht8  (pars),   Dana  (non  B^n^ct  Provost,  1803;   Juriiiey 

Thompson,  Baird). 

Under  the  name  of  Branchipus  at  least  four  generic  groups 
have  been  confounded  by  various  authors. 

Branchipus  should  be  restricted  to  the  original  species  de- 
scribed by  Schaffer  and  the  allied  species,  of  which  B.stagndlis 
(Linn,  sp.)  is  one,  and  if  not  identical  with  B.  pisciJbnntSj  as 
is  generally  supposed,  must  be  closely  allied  to  it. 
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As  thus  restricted,  the  genus  is  characterized  by  the  stout 
two-jointed  claspers  of  the  male,  with  or  without  a  tooth  near 
the  base  of  the  hook,  the  basal  joint  being  swollen,  by  having 
a  pair  of  simple  appendages  resembling  antennse  between  the 
bases  of  the  claspers  in  front,  hj  the  large,  thick,  oval  egg- 
pouches  of  the  female,  and,  apparently,  by  the  structure  of  the 
branchial  organs.  It  includes  B.  stagnalis.  B,  spinosiiSj  Edw., 
B.  vernalisj  Verrill,  sp.  nov.,  &c.  Perhaps  B.  palvdosua^ 
Miiller,  also  belongs  here. 

Branchinecta. — ^A  group  of  species  allied  to  these,  but  de- 
stitute of  all  appendages  between  the  bases  of  the  claspers  of 
the  male,  which  axe  more  slender  and  simple — ^with  a  much 
elon^atea  egg-pouch,  having  lateral  lobes  at  the  base — a  more 
slender  body,  with  more  elongated  branchial  organs,  the  middle 
ones  longest — and  having,  in  general  appearance,  a  much 
stronger  resemblance  to  Artemia^  probably  constitutes  an- 
other genus ;  but  for  the  present  we  prefer  to  regard  it  as  a 
subgenus  of  Branchipus. 

For  this  group  we  propose  the  name  Branchinecta.  It  in- 
cludes two  new  arctic  species,  B.  grcmlandica  and  B.  arctica^ 
and  B.ferox  (Edw.,  sp.)  from  near  Odessa. 

Heterobranchipti8. — Dr.  Lov^n*  has  described  a  singular 
species,  B.  cafer^  which  appears  worthy  to  constitute  a  distinct 
genus.  It  is  remarkable  on  account  of  the  very  curious  claspers 
of  the  male,  which  are  .very  long,  three-jointed,  flexuous,  the 
basal  joint  bearing  a  long  cirrus  externally  and  a  lacerate  tooth 
on  the  inner  side  of  the  base,  the  outer  joint  bifid,  the  internal 
part  cirriform,  the  external  one  deeply  bilobed.  External 
male  organs  very  long,  slender,  curved,  outer  portion  serrate 
on  the  outer  ed^e,  with  short  setae  on  the  inner  edge ;  egg- 
pouches  long,  slender,  slightly  enlarged  and  beaked  at  the 
end ;  branchiae  of  a  peculiar  structure ;  front  of  head  between 
the  claspers  with  a  snort  bimucronate  rostrum. 

H,  cafer  is  from  the  marshes  of  Natal,  South  Africa. 

Chirocephalus^  Provost,  1803. — This  genus,  established  for 

(7.  diaphaniLSj  is  evidently  very  distinct  from  all  the  preceding. 

The  typical  species  is  large,  stout,  and  remarkable  for  the 

singular  appendages  between  the  claspers  of  the  male,  on  the 

front  of  the  head.     These  consist  of  two  long,  ligulate,  fleshv 

processes,  serrated  on  each  side,  which  coil  in  a  spiral  beneath 

the  head,  but  when  extended,  as  in  copulation,  reach  beyond 

the   claspers;    attached  to  the  outer  side  of  each  of  these 

are  four  long  processes  strongly  serrate  on  the  inner  edge,  and 

near  the  base  another  large,  broad,  thin,  subtriangular  appen- 

•  Kongl.  Vet.  Akad.  Handl.  1846,  p.  433,  tab.  6. 
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dage,  its  edges  strongly  serrate^  especially  in  front,  capable  of 
folding  up  like  a  fan  when  not  in  use.  The  claspers  have  a 
much  swollen  basal  joint,  a  strongly  serrate  tooth  on  the  inside 
of  the  base  of  the  second  joint,  which  beyond  this  is  slender 
and  regularly  cui'ved.  Egg-pouch  long-oval,  large  and  thick; 
caudal  appendages  large ;  male  organs  and  branchiae  peculiar. 
G.  diajfhantiSy  Pr^y.,  inhabits  freshwater  pools  in  France, 
Switzerland,  and  England.  It  is  well  described  and  figured 
in  Baird's  ^  British  Entomostraca,'  p.  39,  tab.  3  &  4. 

Branchipus  vernalisy  Verrill,  sp.  nov. 

Form  rather  stout,  large;  the  ftill-grown  females  are  23 
millim.  (*91  inch)  long,  the  abdomen  being  14  millims. ;  and 
6*5  millims.  wide  across  the  branchial  organs  in  their  natural 
position ;  breadth  of  head  across  the  eyes  4  millims.     A  large 
male  is  22  millims.  ('87  inch)  long,  the  body  12  millims. ; 
the  breadth  of  head  across  eyes  5  millims. ;  the  entire  length 
of  claspers  8  millims.   The  claspers  are  very  large  and  strong, 
the  basal  joint  much  swollen,  with  a  soft  integument,  capable 
of  retracting  the  basal  portion  of  the  second  joint  into  itself  by 
involution  of  its  outer  edge;  the  second  joint  is  elongated, 
broad   and   stout  at  base,   with   an   angle   on   the   outside, 
from  which  it  rapidly  narrows  by  strongly  concave  outlines 
on  each  edge,  but  most  on  the  outside;   at  the  constricted 
portion,  not  far  from  the  base,  it  bears  a  large,  strong,  very 
prominent,  crooked,  bluntly  pointed  tooth,  which  is  directed 
inward  and  backward,  not  serrate  on  its  outer  side ;  beyond 
the  tooth  the  rest  of  the  joint  is  long  and  rather  slender,  curved 
outward  and  forward  at  base,  having  just  beyond  the  tooth  on 
the  inside  a  distinct  but  very  obtuse  rounded  angle,  from 
which  the  outline  slightly  curves  inward  to  near  the  tip,  which 
is  a  little  dilated  and  recurved.     The  basal  portion,  including 
the  tooth,  is  retracted  into  the  first  joint  in  some  specimens. 
On  the  front  of  the  head,  between  the  basal  joints  of  the 
claspers,  are  two  flat,  short,  lanceolate,  ligulate,  fleshy  pro- 
cesses, with  finely  serrate  edges,  usually  coiled  down,  but, 
when  extended,  scarcely  more  than  half  as  long  as  the  basal 
joint  of  the  claspers.    Antennae  small  and  very  slender,  taper- 
ing, reaching  a  little  beyond  the  eyes.     Caudal  appendages 
long,  rather  narrow,  slightly  swollen  at  base,  gradually  taper- 
ing to  the  acute  tips,  and  bearing  along  the  sides,  except  at 
base,  very  numerous  long  plumose  setae.     Egg-pouches  short, 
broad-oval,  nearly  as  wide  as  long,  slightly  three-lobed  pos- 
teriorly, the  central  lobe  largest,  sides  extended  and  largely 
adherent  to  the  sides  of  the  abdomen ;  length  4  millims.,  width 
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3*5.  Body  flesh-colour  or  pale  red,  the  intestine  darker  red  or 
greenish. 

A  large  male  gives  the  following  measurements : — 

Length  of  first  joint  of  claspers  4'62  millims.,  diameter  2*40 ; 
length  of  second  joint  4*14,  breadth  at  base  1*90,  at  tooth  '72, 
in  middle  "52 ;  length  of  tooth  '90,  its  diameter  '33 ;  length 
of  caudal  appendages  4,  breadth  at  base  *33,  in  middle  '20 ; 
length  of  setse  2 ;  length  of  antennae  3. 

New  Haven,  in  stagnant  pools  (J.  D.  Dana,  D.  C.  Eaton, 
A.  E.  VerriU) ;  Salem,  Mass.,  April  19,  1859  (R.  H.  Wheat- 
land, C.  Cook,  from  Essex  Institute) ;  Cambridge,  Mass. 
(A.  E.  VerriU). 

This  species  differs  widely  from  all  the  described  species  of 
Europe  in  the  character  of  the  clasjpers  of  the  male  and  their 
appendages.  B,  stagnalia  has  a  pair  of  long  setiform  organs 
between  the  claspers,  and  a  tooth  on  the  outer  side  of  their 
second  joint ;  B,  spinosiis  resembles  our  species  somewhat  in 
the  frontal  appendages  between  the  claspers,  but  lacks  the 
conspicuous  tooth  at  the  base  of  the  second  joint  of  the  latter. 
The  shape  of  the  egg-pouch  in  our  species  is  also  characteristic. 

This  is  doubtless  the  species  referred  to  by  Dr.  Gould  under 
the  name  oi  Branchipus  stagnalis^.  Dekayf  copies  the  dia- 
gnosis of  B.  stagnatis  (?)  from  a  foreign  work,  and  gives  a 
figure  of  Ghirocephahis  diaphanusj  copied  apparently  from 
Desmarest,  pi.  66,  which  is  itself  a  copy. 

This  species  appears  very  early  in  spring,  often  in  great 
numbers,  in  quiet  pools.  I  have  never  seen  it  later  than  the 
middle  of  May ;  yet,  since  the  individuals  seen  in  early  spring 
aje  full-grown,  it  might,  doubtless,  be  foimd  also  in  autumn. 

Branchijpus  [Branchinecta)  arcticuSy  VerriU,  sp.  nov. 

BrancMpus  paludosuSy  Packard,  Invertebrate  Fauna  of  Labrador^  in 
Mem.  Boston  Soc.  Nat.  Hist.  i.  p.  295  (non  Miiller). 

Form  slender,  body  short,  abdomen  elongated.  A  full-sized 
male  is  20  millims.  (*79  inch)  long,  exclusive  of  the  claspers, 
the  abdomen  being  13  millims.,  the  breadth  between  the  eyes 
3  millims.  A  female,  20  millims.  long,  with  the  abdomen 
12  miUims.,  has  an  egg-pouch  6*2  long.  Branchial  "  feet " 
slender,  elongated,  the  middle  ones  longest,  4r-5  millims.  long 
when  extended,  (jlaspers  of  the  male  rather  long  and  slender; 
the  basal  joint  is  but  little  swollen,  elongated,  regularlv  curved, 
-with  a  small  tooth  or  prominent  angle  at  the  articulation  on 
tie  inside,  and  on  the  inner  side  a  row  of  numerous  small, 

'    *  Invertebrata  of  Massachusetts,  p.  339. 
t  Natural  History  of  New  York,  Zoology,  Part  I.  Crustacea,  p.  63, 
pi.  9.  fig.  36. 
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distinct,  sharp  teeth,  extending  from  the  articidation  about 
half  way  to  the  base,  and  arranged  somewhat  obliquely ;  se- 
cond joint  slender,  regularly  curved,  tapering  to  a  blunt  point, 
the  inner  edge  minutely  serrulate.  Front  simply  curved,  with 
no  appendages.  Antennae  slender,  scarcely  more  than  half  the 
length  of  the  basal  joint  of  the  claspers.  Labrum  lon^  and 
narrow;  mandibles  stout,  strongly  curved,  bluntly  pomted. 
Caudal  appendages  slender  lanceolate,  rather  small,  with  long 
slender  setae.  Egg-pouch  much  elongated,  slender,  subcylin- 
drical,  beaked  or  slightly  bilobed  at  the  end,  the  upper  or 
dorsal  lobe  longest,  its  basal  portion  with  two  small,  rounded, 
lateral  lobes. 

A  large  male  gives  the  foUowing  measurements  :— 
Breadth  between  outer  extremity  of  eyes  3*46  millims. ; 
diameter  of  eyes  '66 ;  length  of  basal  joint  of  claspers  1"66, 
breadth  "71 ;  length  of  second  joint  1"29,  breadth  at  its  base 
•46 ;  width  of  mandibles  at  miadle  '66 ;  length  of  caudal  ap- 
pendages '96,  breadth  at  base  '16 ;  length  of  longest  setae  "84 
to  1  miUim. 

Colour  of  preserved  specimens  pale  reddish,  with  dark  green 
intestine.  Labrador,  at  "  Indian  Tickle,"  on  the  north  shore 
of  Invuctoke  Inlet ;  abundant  in  a  pool  of  fresh  water  (Dr.  A. 
S.  Packard). 

Branckipvs  [Branchinecta)  groenlandicusy  Verrill,  sp.  nov. 

A  little  stouter  than  the  last ;  the  largest  male  is  17  millims. 
long,  exclusive  of  claspers,  the  abdomen  being  10  miUima., 
including  caudal  appendages.  Claspers  similar  to  those  of  B. 
arcticusj  but  more  elongated,  the  basal  joint  less  curved,  and 
the  second  joint  longer,  less  regularly  curved,  tapering  more 
quickly  at  base  and  consequently  more  attenuated  beyond  the 
middle,  and  with  more  slender  tips,  which  are  nearly  straight. 
The  tooth  on  the  inside  of  the  first  joint  is  rather  more  promi- 
nent, but  the  teeth  of  the  row  along  tne  inside  are  similar.  Cau- 
dal appendages  stouter,  tapering  more  rapidly.  External  male 
organs  slender,  curved  outward,  swollen  at  base.  The  largest 
female  is  not  mature,  and  the  egg-pouch  contains  no  eggs ;  it 
is  small,  slender,  elongated,  subcylindrical,  beaked  at  the  end. 

The  largest  male  gives  the  following  measurements : — 

Breadth  between  eyes  3*20  millims.  j  length  of  basal  joint 
of  claspers  2*81,  breaiath  "95  ;  length  of  second  joint  2'24,  its 
breadth  at  base  '76 ;  length  of  caudal  appendages  'SB,  width 
at  base  '24 ;  length  of  setae  '76. 

Greenland  (Dr.  Chr.  Ltitken).  From  the  University  Zoo- 
logical Museum,  Copenhagen. 

Of  this  species  I  have  seen  but  fom*  specimens,  which  were 
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sent  to  Dr.  A.  S.  Packard  by  Dr.  Ltitken,  under  the  name  of 
B.  paltidosusj  Mliller.  The  latter  appears  to  be  quite  distinct, 
to  judge  from  the  figures ;  it  is  represented  as  having  appen- 
dages between  the  claspers,  and  very  slender,  linear  caudal 
appendages.  In  tlie  form  of  the  egg-pouch  and  the  serration 
01  the  first  joint  of  the  claspers  it  is  similar. 

This  species  is  very  closely  allied  to  B.  arctums ;  and  when 
a  larger  series  of  specimens  can  be  examined,  it  may  prove  to 
be  only  a  local  variety ;  but  the  specimens  studied  show  dif- 
ferences that  seem  to  warrant  their  separation. 


XL. — On  some  British  Freshwater  Shells, 
By  J.  GwTN  Jeffreys,  F.R.S. 

I  LATELY  received  from  Mr.  Thomas  Rogers,  an  active  and 
enthusiastic  naturalist  at  Manchester,  specimens  of  a  small 
Planorbisy  for  my  opinion.  He  discovered  them  in  the  Bolton 
Canal.  They  proved  to  belong  to  a  species  new  to  Europe, 
viz.  the  P.  dtlcUatus  of  Gould  (Jr.  lens,  Lea) ,  which  was  origi- 
nally found  near  Cincinnati,  and  inhabits  an  extensive  tract 
of  the  United  States.  The  shell  is  about  the  same  size  as  P. 
nautileusy  which  may  be  considered  its  nearest  ally ;  but  it  has 
one  whorl  less,  the  periphery  is  angulated,  the  imderside  is 
remarkablv  gibbous,  the  mouth  is  very  large,  squarish,  and 
scarcely  oblique,  the  outer  lip  is  expanded  ("  so  as  to  make  it 
trumpet-shaped,"  Gould),  and  the  umbilicus  is  abruptly  con- 
tracted, small,  and  deep.  Some  of  the  Manchester  specimens 
are  more  or  less  distinctly,  though  microscopically,  striated  in 
the  direction  of  the  spire.  The  following  is  a  description  of 
the  animal  or  soft  parts  :— 

Body  dark  grey,  often  with  a  slight  orange  tint,  closelv  and 
minutely  speckled  with  flake-white:  mantle  thick,  lining 
the  mouth  of  the  shell :  head  large  and  tumid :  mouth  frir- 
nished  with  broad  lobular  lips:  tentacles  cylindrical  and 
extensile,  widely  diverging,  broad  and  triangular  at  the 
base  ;  the  sheath  or  outer  part  is  gelatinous,  and  the  core  or 
inner  part  is  of  a  much  darker  colour  and  apparently  greater 
consistence ;  tips  rounded :  eyes  sessile,  on  the  inner  base  of 
the  tentacles :  foot  oblong,  squarish  in  front,  and  bluntly 
pointed  behind :  verge  curved,  on  the  left-hand  or  umbilical 
side  of  the  shell.  The  spawn  is  arranged  in  an  irregular 
mass  containing  about  a  dozen  membranous  capsules,  each 
of  which  has  a  yellowish  yolk  or  vitellus  in  the  centre. 

It  is  active,  and  occasionally  creeps,  like  many  other  aquatic 
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Gastropods,  on  the  under  surface  of  the  water,  with  Its  shell 
downwards. 

Inhabits  the  Bolton  and  Gorton  Canals  at  Manchester. 

Suspecting  that  this  American  species  had  been  introduced 
into  our  canals  through  the  cotton-mills,  I  wrote  to  Mr.  Rogers 
for  information ;  and  he  tells  me  that  in  one  habitat  (and  pro- 
bably in  the  other  also)  the  waste  from  the  first  process  or 
"  blowing-machine "  is  discharged  close  to  that  part  of  the 
canal  where  the  Planorhis  occurs.  As  the  best  cotton  is  culti- 
vated in  river-bottoms,  and  the  crop,  when  picked,  is  spread 
out  and  dried,  nothing  is  more  likely  than  that  it  should  take 
up  either  the  Planorhis  or  its  eggs ;  and  these  could  be  trans- 
ported alive  to  any  distance.  The  vitality  of  Planorbts^  and 
its  capability  of  enduring  considerable  changes  of  temperature, 
may  be  inferred  from  the  habit  which  certain  species  are  known 
to  possess  of  closing  the  mouth  of  the  shell  in  summer  (when 
the  shallow  pieces  of  water  in  which  they  live  are  dried  up) 
with  an  epiphragm  or  membranous  lid,  to  exclude  the  heat 
and  prevent  the  evaporation  of  the  natural  moisture.  Thus 
protected,  they  keep  alive  for  weeks,  and  even  months,  until 
the  return  of  the  rainy  season. 

In  connexion  with  the  foregoing,  I  would  suggest  that 
Sphcerium  ovale  may  have  been  introduced  in  the  same  or 
some  other  way  from  the  United  States.  That  species  also 
inhabits  the  canals  near  Manchester,  and  may  be  the  Cyclas 
transversa  of  Say.  It  has  long  been  known  in  this  country. 
I  have  a  specimen  which  was  in  Dr.  Turton's  collection  of 
British  shellB  more  than  forty  years  ago. 

I  have  written  to  Mr.  Anthony,  of  Cambridge,  Mass.,  one 
of  the  leading  conchologists  in  the  United  States,  for  informa- 
tion as  to  the  range  of  distribution  there  of  both  these  species, 
and  especially  as  to  whether  they,  or  either  of  them,  inhabit  the 
cotton-growing  districts. 

Several  species  of  land-shells  (e.  g.  Zonites  cellartus  and 
Helix  nemoralisy  var.  hortensis)^  and  perhaps  of  freshwater 
shells  also,  are  supposed  to  have  been  introduced  into  North 
America  from  Europe  by  the  agency  of  man,  and  are  now 
thoroughly  acclimatized  in  the  former  continent. 


XLI. — Notes  on  Seals  (PhocidaB)  and  the  Changes  in  the  Form 
of  their  Lower  Jaw  during  Growth.  By  Dr.  J.  E.  GRAY, 
F.R.S.  &c. 

One  of  the  most  important  studies  of  zoologists  has  been  the 
examination  and  comparison  of  the  differences  in  the  colour 
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and  structure  of  fur  or  feathers,  and  other  external  characters, 
that  occur  during  the  growth  of  animals,  and  the  differences 
that  take  place  in  the  outer  appearance  of  the  same  animals  in 
the  different  seasons.  Now  tnat  so  much  attention  is  paid  to 
the  characters  afforded  by  the  skull,  teeth,  and  other  parts  of 
the  skeleton  to  distinguish  the  recent  species,  and  to  separate 
them  from  the  allied  animals  whose  remams  are  found  in  a  fossil 
state,  it  becomes  most  important  that  great  attention  should 
be  paid  to  the  variation  which  takes  place  in  the  form  of  the 
different  bones  during  the  progress  of  the  animals  towards  ma- 
turity or  old  age,  and  the  variation  that  occurs  in  the  different 
bones  of  the  skeleton  of  the  same  species,  or  in  the  skeletons 
of  allied  spedies. 

Having  the  importance  of  this  study  always  before  my  eyes, 
I  send  you  an  account  of  a  difference  which  I  have  recently 
observed  in  the  form  of  the  lower  jaws  of  Seals  during  the 
growth  of  the  animals. 

The  British  Museum  has  lately  received  the  skulls  and 
skeletons  of  some  large  European  Seals  (I  believe,  from  the 
Baltic)  .which  were  exhibited  in  the  Zoological  Gardens  as  the 
"  Ringed  Seal,  Phoca  anneUatay  They  are  very  interesting 
as  showing  the  difference  in  the  form  of  the  front  part  of  the 
lower  edge  of  the  lower  jaw  which  occurs  during  tiie  growth 
of  these  animals. 

Unfortunately  almost  all  the  skulls  of  the  European  Seals 

?reviously  in  the  Museum  collection  are  from  young  animals. 
!*he  examination  and  comparison  of  these  skulls  of  young 
animals,  and  the  comparison  of  these  with  the  skulls  of  the 
adult  Seals  received  from  Mr. Wood  from  Vancouver's  Island, 
which  I  described  under  the  name  of  Halicyon  Richardiij  in- 
duced me  to  believe  that  the  form  of  the  lower  edge  of  the 
"  lower  jaw  afforded  very  good  characters  for  the  distinction 
of  the  species."  (See  Proc.  Zool.  Soc.  1864,  p.  30,  and  Cat.  of 
Seals  and  Whales  in  the  Brit.  Mus.  1865,  p.  30.) 

The  skulls  of  older  specimens  of  Callocephalus  vitulinus 
in  the  British  Museum  show  that,  though  the  strength  and 
general  form  of  the  lower  jaw,  and  especially  the  position  of 
the  angle  in  the  lower  edge  as  compared  with  the  condyle, 
do  afford  good  specific  and  even  generic  characters,  the 
form  of  the  mner  side  of  the  lower  edge,  on  which  I  have  been 
inclined  to  place  reliance,  varies  considerably  according  to  the 
age  of  the  specimens.  In  the  young  specimen,  for  example, 
the  inner  edge  of  the  front  of  the  lower  jaw  is  dilated  and  pro- 
duced inwards,  so  as  to  form  a  protection  to  the  front  of  the 
gullet;  but  as  the   animal  increases  in  age,  this  dilatation 
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appears  to  diminish,  or,  rather,  not  to  be  extended  as  the  jaw 
becomes  thicker  in  front,  which  it  does  in  the  adult  animal. 

In  the  skull  of  the  adult  animal,  it  no  longer  forms  a  pro- 
jection on  the  inner  side  of  the  lower  edge  of  the  jaw;  the  iaw. 
Deing  much  thicker  andmore  substantial,  it  forms  onlj  a  slightly 
marked  keel  on  the  middle  of  the  lower  surface  of  the  jaw, 
separated  from  the  rest  of  the  jaw  hj  a  slight  groove  on  its 
inner  side. 

The  extent  of  this  dilatation  in  the  joung  animal  affords  a  * 
character  for  the  separation  of  the  young  animals  of  the  dif- 
ferent species.  Thus,  in  the  young  Cculocephalua  vitultnttSj 
the  dilatation  only  extends  to  a  line  even  wiui  the  third  lower 
grinder ;  in  Pagomys  foRtidus  it  extends  to  a  line  even  with 
the  fifth  or  last  lower  grinder,  and  it  is  wider  and  more  deve- 
loped in  the  latter  than  the  former.  The  ramus  of  the  lower 
jaw  in  this  genus  is  so  oblique  and  directed  backwards,  that 
the  angle  on  the  hinder  part  of  the  lower  edge  is  in  a  line 
considerably  in  front  of  the  uimer  part  of  the  compressed  pro- 
cess in  front  of  the  condyle.  (See  Proc.  Zool.  Soc.  1864,  p.  29, 
f.  3 ;  Cat.  Seals  &  Whales  Brit.  Mus.  1865,  p.  28,  f.  c.) 

Though  it  is  impossible  to  determine  the  species  of  Seals 
with  any  certainty  without  the  more  carefdl  examination  and 
comparison  of  the  skulls,  yet  it  is  by  no  means  impossible  that 
two  or  more  specimens  which  are  very  distinct  in  external 
characters,  manner,  habit,  voice,  &c.  may  have  very  similar 
skulls,  or  skulls  so  alike  that,  when  they  are  compared  in  a 
museum,  they  may  be  regarded  only  as  individual  or  acci- 
dental variations  of  the  same  species. 

The  form  of  the  hinder  edge  of  the  palate  seems  to  be  less 
liable  to  variation  in  the  Earless  Seals  {Phoddoe)  than  in  the 
Eared  Seals  or  Sea-bears,  at  least  as  far  as  I  have  been  able 
to  observe  in  the  skulls  of  these  Seals  in  the  British-Museum 
and  other  collections. 

The  earless  Seals  {Phocidm)  are  distinguished  from  the 
other  Pinnipedia  thus : — ^A  small  perforation  for  the  ear,  with- 
out an  external  conch.  Eyes  large.  The  feet  hairy,  more  or 
less  clawed ;  fingers  short,  curved,  webbed,  clawed,  forming  a 
well-formed  webbed  foot ;  the  toes  unequal,  the  three  middle 
shorter,  forming  a  broad  triangular  foot  when  expanded  and  an 
elongated  jpaddie  when  contracted ;  the  palm  and  soles  hairy. 
The  hind  mnbs  are  folded  together,  and  are  produced  outwaius 
behind  the  body,  when  on  land  or  in  the  water.  Walking 
on  land  by  the  action  of  the  abdominal  muscles.  Testicles 
enclosed  in  the  body.  Skull  and  skeleton  very  distinct  from 
those  of  Otariadae  in  external  form ;  skull  without  any,  or  only 
a  rudimentary  postorbital  process. 
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Section  I.  CtUting-teeth  I,  lower  conical;  hind  toes  clawed. 

Tribe  1.  Phocina.  The  front  grinder  in  each  jaw  single-, 
not,  as  the  rest,  two-rooted.  Head  narrow  in  front 
Muffle  bald,  callous,  and  with  a  central  erect  groove  be- 
tween the  nostrils. 

I.  Muzzle  broad,  whiskers  smooth ;  third  fineer  longest. 

Skull:  face  lar^e,  forehead  convex,  ptdate  arched 
behind.  Lower  jaw  strong,  ramiserial  angle  under 
the  front  of  the  condyle;  teeth  small,  compressed, 
fax  apart.  y        ^  y 

Phocay  Gray,  Cat.  S.  &  W.  31,  f.  10. 

II.  Muzzle  conical,  whiskers  waved ;  first  finger  longest. 
Skull  tapering  in  front :  forehead  flat ;  face  sm^. 

*  Lower  jaw  strong,  ramiserial  an^le  in  a  line  rather 

in  front  of  the  condyle ;  teeth  thick,  conical,  lobed. 

Pagophilus^  Gray,  ibid.  25,  f.  8«    Hinder  end  of 

palate  truncated. 
Halicyon^  Gray,  ibid,  27,  f.  9*    Hinder  end  of 

Salate  arched. 
locepfuditSy  Gray,  ibid.  21,  f.  7.    Hinder  end 
of  palate  angular. 
**  Lower  jaw  weak,  ramus  sloping,  angle  in  front  of 
the  process  in  front  of  the  condyle ;  teeth  small, 
separate,  compressed  and  lobed,  especially  in  the 
lower  jaw. 

Pagomysy  Gray,  ibid.  22.    Hinder  end  of  palate 
angular. 

Tribe  2.  Halichcerina.  The  grinders  all  single-rooted,  ex- 
cept the  two  hinder  of  the  upper  and  the  hindmost  of  the 
lower  jaw.  Head  broad,  square  in  front ;  muzzle  large, 
truncate ;  muffle  hairy  to  the  edge  and  between  the  nos- 
trils ;  whiskers  waved. 

HdlichoeruSy  Gray,  ibid.  33,  f.  11.     North  Sea. 

Section  II.    Cutting-teeth  ^.     Muffle  hairy  to   the   edge  and 
between  the  nostrils. 

Tribe  3.  Monachina.  Lower  cutting-teeth  notched  on  the 
inner  side ;  the  first  grinder  in  each  jaw  single-rooted, 
the  rest  two-rooted. 

MonachuSy  Gray,  ibid.  18,  f.  6. 

Tribe  4.  Lobodontina.  Cutting-teeth  concave ;  grinders 
deeply  and  immensely  lobed ;  the  first,  second,  and  third 
upper  and  the  first  lower  grinder  one-rooted,  the  rest  two- 
rooted*     Hinder  claw  small.    Muffle  haiiy. 

Lobodon^  Gray,  ibid.  9,  f.  2  (skull).     Lower  jaw 
withangle  beneath  the  condyles.  AntarcticSea. 
Ann.  &  Mag.  N.  Hist.  Ser.  4.   Vol.  iv.  25 
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Tribe  5.  Stenorhynchina.     Cutting-teeth  conical ;  grind- 
ers more  or  less  three-lobed,  two  front  in  each  jaw  smgle- 
'    rooted,  the  rest  two-rooted.    Muffle  hairy  to  the  edge  and 
between  the  nostrils.     Hind  feet  clawless.     Antarctic 
Seas  and  South  Pacific? 

Stenorkynchusy  Gray,  tbid.  16,  f.  5.    Lower  jaw 

strong,  ramus    erect;    grinders  with  three 

cylinorical  elongate  lobes. 

Ommatophoca.  Gray,  ibid.  33.  f.  4.     Lower  law 

slend^  in  front  joinders  small,  compresied, 

.   with  a  central  incurved  lobe  and  a  very  small 

one  on  each  side. 
LeptonyXy  Gray,  ihid.  11,  f.  3.     Lower  jaw 
weak,  ramus  shelving  backwards ;  grinders 
subcompressed,  with  small  central  and  smaller 
posterior  lobes. 

Tribe  6.  Cystophorina,  Gray,  ibid.  38.  Lower  cutting- 
teeth  conical,  unequal ;  grinders  with  small  plaited  crowns 
and  large  swollen  simple  roots.  Muffle  nairy,  of  male 
produced  or  inflated ;  whiskers  waved. 

Morurtgay  Gray,  ibid.  38,  f.  13.  Nose  of  male 
proctuced  into  a  trunk.  Antarctic  and  North 
tacific  Oceans. 
Cystophoray  Gray,  ibid.  40,  f.  14.  Nose  of  male 
with  an  inflated  crest.  North  and,  perhaps, 
South  Atlantic. 


XLII. — On  some  points  in  the  History  and  Relations  of  the 
Wasp  (Vespa  vulgaris)  and  Rhipipnorus  paradoxus.  By 
Andrew  Murray,  F.L.S. 

Every  entomologist  knows  that  Rhipiphorus paradoxus  under- 
goes its  transformations  in  the  nest  of  Vespa  vulgaris  (the 
common  wasp  which  makes  its  nest  underground).  But  in 
what  capacity  it  is  present  there,  and  what  are  its  relations  to 
its  hosts,  are  still  matters  of  dispute.  Is  it  as  a  robber  and  a 
murderer  that  it  appears,  or  simply  as  a  guest?  and  if  as  a 
guest,  is  it  as  a  cuckoo-guest  usurping  the  place  of  the  genuine 
offspring  of  its  hosts,  or  as  an  inoffensive  changeling  innocently 
imposed  on  the  unconscious  parents,  and  merely  filling  up  a 
place  which  (from  the  wasp  point  of  view)  might  have  been 
better  supplied  had  it  been  left  empty? 

In  support  of  the  more  truculent  hypothesis,  Mr.  Stone 
records,  m  the  *  Entomologist's  Monthly  Magazine '  (i.  p.  118), 
how  he  found  a  larva  of  Rhipiphorus  "  sticking  to  the  larva  of 
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a  wasp/'  which  it  devoured,  except  skin  and  mandibles,  in 
forty-eight  hours.  The  milder  supposition  had  the  support  of 
Latreille  and  most  subsequent  authors  (at  any  rate  prior  to 
Mr.  Stone's  observation),  who,  although  they  always  spoke  in 
somewhat  doubtful  tones,  yet  on  the  whole  inclmed  to  the 
opinion  that  the  Bhtpiphori  were  bred  by  the  wasps  under  the 
mistaken  belief  that  they  were  their  own  progeny. 

This  still  seems  to  me  to  be  the  true  explanation ;  and  it  is 
supported  by  some  observations  which  I  have  recently  had  the 
opportunity  of  making,  through  the  kindness  of  Miss  Eleanor 
Ormerod^  Sedbury  Park,  Chepstow,  a  lady  with  more  of  the 
true  spirit  and  genius  of  a  naturalist  than  any  other  whom  it 
has  been  my  fortune  to  encounter.  She  has  been  kind  enough 
to  assist  the  Horticultural  Society  in  an  attempt  they  are  now 
making  to  form  a  collection  of  what  may  be  called  Economic 
Entomology — a  task  for  which  their  connexions  give  them 
peculiar  advantages,  and  of  which  the  commencement  may  be 
seen  housed  in  the  South-Kensington  Museum. 

The  charge  of  the  formation  of  this  collection  having  been 
entrusted  by  the  Society  to  me.  Miss  Eleanor  Ormerod^  con- 
tributions have  consequently  passed  through  my  hands,  and  I 
have  had  the  advantage  of  profiting  by  her  talents  for  obser- 
vation. Among  numerous  other  illustrations,  she  lately  sent 
a  large  wasps'  nest,  containing  Rhipiphori*^  and  it  is  the  exa- 
mination of  this,  and  the  picking  out  the  larvae  and  pupae  from 
the  cells  to  fit  it  for  preservation,  which  has  supplied  the  facts 
I  am  about  to  mention. 

In  France  the  knowing  mode  of  procuring  specimens  of 
Rhipiphorij  as  expounded  to  me  long  ago  by  my  old  friend 
M.  Chevrolat,  is  to  note  in  summer  the  locale  of  a  large  wasps' 
nest,  and  to  return  to  it  in  winter,  and  then  examine  it.  Miss 
Ormerod's  dealings  with  the  wasps  are  simpler,  bolder,  and, 
as  will  be  presently  seen,  more  instructive.  The  process  will 
be  found  detailed  more  at  length  in  her  brother  Dr.  Ormerod's 
little  book  on  wasps.  Enveloping  her  head  in  a  gauze  bag, 
which  is  made  to  stand  out  from  her  face  by  a  broad-brimmed 
hat,  and  is  tied  tightly  round  the  neck,  protecting  her  hands 
by  long  and  stout  gloves  tied  tightly  above  the  wrists,  she  fear- 
lessly handles,  rifles,  or  removes  the  largest  and  most  formid- 
able ne^t.  Her  subsequent  perseverance  and  patience  are  not 
behind  her  courage ;  she  tells  me  that  she  has  picked  out  3000 
larvae  and  pupae  from  the  nest  which  is  the  subject  of  these 
observations ;  and  the  reader  will  presently  see  that  the  intel- 
ligence with  which  every  point  of  interest  was  observed  and 
noted  during  the  process  is  equally  remarkable. 

The  nest  which  supplied  our  material  in  the  present  instance 

25* 
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was  a  very  large  one^  containing  six  or  seven  large  eomW 
more  than  a  foot  in  diameter.  It  was  bnilt  in  the  ground, 
partly  in  a  rough  stone  drain,  and  unusually  deep  and  distant 
from  the  opening,  being  more  than  a  yard  nom  it,  and  fiillj  a 
foot  beneath  the  surface.  The  soil  was  veiy  hard,  so  much  so 
that  it  took  a  strong  labourer  nearly  half  an  hour's  work  to 
get  at  it. 

When  the  nest  was  raised  out  of  its  hole,  after  asphyxiating 
its  inhabitants,  a  fully  formed  male  and  female  Rhtpiphorus 
were  found,  one  lying  dead  among  wasps  at  the  bottom  of  the 
nest,  and  the  other  gone  head  foremost  into  one  of  the  great 
cells  (queens'  cells)  at  the  bottom. 

No  other  Rhipiphori  were  found  by  Miss  E.  Ormerod  in  the 
lower  or  last-made  tiers  of  comb— that  is,  in  those  composed  of 
large  cells  (for  male  and  female  larvse) ;  all  except  the  lowest 
two  tiers  of  comb  were  composed  of  smaU  or  worker  cells*  She 
found  no  larva,,  but  pupa  h,  every  stage,  from  that  almost  re- 
sembling  the  larva  m  whiteness  and  form  to  the  perfect  msect, 
able,  when  the  cap  or  seal  of  the  cell  was  removed,  to  run  out 
with  such  speed  and  dash  down  a  neighbouring  cell,  that  she 
could  scarcely  distinguish  what  it  was.  She  mentions  inciden- 
tally the  stages  she  remarked  in  development  were  white,  white 
with  the  black  showing  on  the  thorax,  and  coloured  before  the 
wings  had  developed.  She  noticed,  too,  that,  in  coming  out, 
the  pupas  did  not  cut  the  lid  or  cap  nicely  round,  as  the 
wasps  do,  but  thrust  their  heads  roughly  through  the  middle 
of  it,  apparently  only  getting  out  by  forcing  their  way  slowly 
through  the  torn  hole ;  but  she  did  not  see  any  specimen  com- 
plete the  operation  of  freeing  itself. 

All  the  specimens  in  the  nest  in  question  were  of  the  com- 
mon size ;  but  two  or  three  varied  from  the  others  in  colour,  as 
in  having  the  abdomen  black  (or  black  with  light  rings)  in- 
stead of  yellow.  From  another  nest,  however,  she  took  one 
of  the  large  size  mentioned  by  Prof.  Westwood,  in  hia 
*  Introduction  to  Entomology,'  vol.  i.  p.  294,  on  Mr.  Hope's 
authority,  as  being  found  onfy  in  the  cells  of  the  female  wasps; 
the  comb  she  took  it  from  was  frill  of  nearly  full-grown  females 
of  Vespa  vulgaris* 

Having  picked  the  combs  of  the  large  nest  pretty  cle^m, 
Miss  E.  Ormerod  sent  it  on  to  me,  kindly  leaving  a  portion 
of  the  cells  unopened  in  all  the  combs,  for  me  to  have  an 
opportunity  of  verifying  her  observations  for  myself.  I  found 
about  fifty  specimens  ^Rhtpiphorus  ready  to  come  out,  alive, 
not  quite  so  active  as  described ;  but  that  was,  no  doubt,  due 
to  their  not  having  reached  their  full  term.  I  also  found 
about  a  dozen  pupae  less  advanced.    I  did  not  distinguish  any 
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difference  in  the  proportions  of  the  sexes  in  the  combs  which 
I  examined:  male  and  female  seemed  to  come  indifferently: 
and  the  cells  in  which  they  were  placed  seemed  to  be  scatterea 
indiscriminately  over  the  combs  in  which  they  occurred,  per- 
haps occurring  a  little  more  frequently  towards  the  outer 
margin  than  the  centre;  and  in  the  case  of  those  near  the 
outer  margin,  more  of  them  seemed  to  lie  near  to  each  other. 
As  already  said,  there  were  none  in  the  queens'  cells ;  but  the 
greater  part  of  them  were  as  vet  unoccupied. 

In  three  instances  I  found  two  pupso  in  the  same  cell,  a 
wasp-pupa  and  a  Rhipiphoma-^yL^Ba — a  fact  which  seems  to 
me  to  DC  conclusive  against  the  idea  of  the  one  feeding  on  the 
other.  They  must  have  been  hatched  in  the  same  cell,  bred 
lovingly  as  larvaB  in  the  same  cell,  and  undergone  their  meta- 
morphoses in  the  same  cell.  Both  the  pupss  in  two  of  these 
instances  are  preserved  in  a  phial  of  Canada  balsam,  and  ex- 
hibited, along  with  the  combs  and  sketches  of  their  position, 
in  the  South-Kensington  Museum.  Their  position  was  re- 
markable. In  one  of  them  the  pupa  of  the  wasp  was  next  the 
mouth  of  the  cell,  but  with  its  tail  to  the  mouth,  and  the  pupa 
of  the  Rhipiphorus  further  in,  with  its  tail  to  the  base  oi  the 
cell,  their  neads  thus  meeting.  The  usual  black  saucer  of 
droppings  of  the  wasp-pupa  was  at  the  mouth  of  the  cell.  I 
shall  return  to  it  presently,  but  in  the  meantime  stick  to  the 
Rhiptphort,  Both  pupsB  were  sufficiently  developed,  rather  small 
and  stunted  perhaps,  especially  the  Rhipiphorus^  but  all  right, 
no  lesion  or  distortion.  In  the  next  case  there  was  distortion : 
the  larva  of  the  Rhipiphorus  was  uppermost,  and  I  think  (al- 
though I  am  not  qmte  certain)  that  its  heaa  was  towards  the 
mouth  of  the  cell.  Its  tail,  or,  to  speak  with  absolute  caution, 
its  inner  end  (be  it  head  or  tail)  rested  on  the  head  of  the  pupa  of 
the  wasp;  and  at  first  I  thought  the  head  of  the  latter  had  been 
eaten  away,  but,  on  closer  examination,  I  found  that  it  had 
merely  been  squeezed  out  of  shape,  leaving  a  discoloured  de- 
pression where  it  should  have  been,  and  had  dwindled  into  an 
unnatural  small  lump,  in  which,  however,  the  eyes  and  mouth 
are  to  be  distinguished.  It  was  obviously  nothing  but  the 
result  of  protracted  pressure,  which  had  begun  to  end  in  the 
destruction  of  the  parts  exposed  to  it.  In  the  third  case,  the 
wasp-pupa  was  next  the  mouth  of  the  cell,  with  its  black 
deposit  in  the  lid  (preserved  in  situ  at  South  Kensington),  and 
the  Rhipiphorus  at  the  bottom  in  its  natural  position.  Both 
were  unhurt,  but  rather  small. 

On  examining  the  bottoms  of  the  cells  from  which  the  Rhi- 
piphori  were  taken  (I  mean  those  which  had  a  cell  to  them- 
selves) I  feund  more  than  once  the  debris  of  the  skin  of  a 
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wasp's  larva,  easily  recognizable  by  its  mandibles.  At  first 
sight  this  might  seem  to  indicate  that  the  RhipiphoTua  had 
consumed  a  previous  tenant  of  the  cell^  and  recalled  to  mj 
mind  the  way  in  which  Mr.  Stone  speaks  of  his  wasp-larva  being 
devoured  by  a  RhipiphoruaA&ivdi,^  except  ^^  skin  and  mandi- 
bles," in  forty-eight  hours.  But  if  any  one  will  search  the 
cells  of  the  wasp-pupsB,  and  still  more  those  of  the  hornet, 
they  will  constantly  nnd  the  same  thing,  a  shred  of  skin  and 
mandibles,  the  skin  of  the  mandibles  being  particularly  notice- 
able in  consequence  of  its  greater  stren^h,  higher  colour,  and 
definite  form.  It  is  plainly  the  cast  skm  of  the  larva.  It  has 
all  the  look  of  a  cast  skin  (every  entomologist  will  recognize 
my  meaning) ;  and  its  occurrence  in  cells  inhabited  by  Rhipi' 
phoms  is  smiply  due  to  the  Rhipiphorus  having  taken  up  its 
abode  in  a  cell  formerly  inhabited  by  a  wasp-pupa.  Mr.  Stone's 
observation,  as  it  appears  to  me,  must  rest  on  a  mistake  in 
some  way  arising  out  of  such  a  cast  skin.  The  wasps,  indeed, 
are  said  to  clear  out  the  cells  which  have  been  inhabited  pre- 
viously, before  laying  their  eggs  in  them  again.  I.  have  seen 
no  indication  of  any  such  cleaning  or  redding  up  for  a  new 
tenant.  The  ddg&ts  at  the  bottom  are  left  all  standing,  and, 
from  the  size  of  this  dung-heap  (especially  in  the  hornets' 
cells,  where  the  quantity  is  naturally  much  greater),  it  is  not 
difficult  to  distinguish  those  cells  which  have  had  more  than 
one  tenant  from  those  which  have  been  used  only  once.  The 
silvery  lining  of  the  walls  is  all  left,  and,  what  we  have  spe- 
cially to  do  with  also,  the  cast  skin  of  the  previous  larva.  It 
is  constantly  to  be  seen  in  the  cells ;  and  that  we  do  not  see  it 
always  may  be  due  to  its  sometimes  decaying  away  or  getting 
covered  with  additional  rejectamenta ;  for  it  is  plain  that  the 
digestive  operations  will  continue  after  the  insect  has  ceased 
to  feed,  and  shut  itself  up,  until  tbe  contents  of  its  stomach 
are  all  voided.  This,  moreover,  is  proved  by  the  black  deposit 
having  been  found  at  the  mouth  oi  the  cell  in  the  case  of  the 
reversed  specimen  first  above  noticed.  If  it  had  been  depo- 
sited prior  to  sealing  up,  it  must  have  fallen  out,  not  to  speak 
of  the  barrier  it  would  be  to  the  larva  in  spinning  itself  up. 
The  eggs  of  the  wasps  are  not  deposited,  as  by  the  bees,  at 
the  bottom  of  the  cell,  but  about  a  third  of  the  way  up,  so  that 
this  debris  does  not  interfere  with  them. 

In  picking  out  some  specimens  of  cells  with  eggs  attached, 
Miss  Eleanor  Ormerod  observed  some  with  two  eggs  in  the 
same  cell.  She  sent  me  some  of  these  combs,  in  which  a 
tolerably  large  proportion  (about  four  out  of  a  score)  had 
two  eggs,  either  both  in  the  state  of  eggs,  or  a  young  larva 
at  the  bottom  and  an  egg  not  yet  hatched  adhering  to  the 
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angle  of  the  cell  higher  up.  I  have  tried  mj  best  to  find  a 
difference  between  tne  two  eggs,  but  without  success.  I  am 
not  sufficiently  acquainted  with  the  economy  of  wasps  and  bees 
to  know  whether  the  queens  often  or  ever  commit  the  mis- 
take of  laying  two  eggs  in  the  same  cell:  it  may  happen 
sometimes;  but  when  it  does  happen,  one  would  expect  to 
find  the  mistake  at  long  and  wide  intervals,  not  in  a  cluster  or 
near  each  other,  unless,  indeed,  we  are  to  suppose  that  the 
queen  only  makes  the  mistake  when  she  is  in  a  stupid  or  ab- 
sent frame  of  mind ;  for  then  the  mistakes  should  all  be  near 
each  other.  This,  however,  seems  less  likely,  because  the  exer- 
cise of  instinct  is  not  like  that  of  pure  mental  effort.  A  man's 
instinct  will  lead  him  right  when  his  reasoning  fails  him. 
Every  one  mtist  be  able  to  recall  to  his  mind  some  time  or  other 
when  he  has  instinctively  found  his  way  home  although  his  mind 
has  been  so  preoccupiea  as  to  take  no  note  of  external  objects ; 
and  absence  of  mind  would  therefore  be  immaterial  to  an 
insect  engaged  on  an  operation  of  instinct.  Now  in  the  combs 
containing  eggs  the  doubly  employed  cells  were  located  near 
each  other ;  and  that  I  should  be  inclined  to  regard  as  a,prtmd 
facie  presumption  that  one  of  the  eggs  was  not  that  of  the 
waap,  but  of  Rhipiphorus. 

Should  that  be  so,  the  points  of  resemblance  in  the  economy 
of  the  Rhipiphorus  to  that  of  the  wasp  would  become  very 
striking.^   We  should  have : — 

1.  The  effg  of  the  same  size,  texture,  shape,  and  transpa- 
rency in  both.  (I  am  not  quite  positive  about  the  enclosed 
undeveloped  larva  being  quite  the  same.  I  have  thought  that 
in  Canada  balsam,  which  makes  the  shell  transparent,  the  one 
seemed  longer  than  the  other ;  but  this  majr  have  been  due  to 
state  of  advancement  or  imperfect  observation.) 

2.  We  should  have  the  egg  attached  in  the  same  way,  at 
the  same  height  in  the  cell,  and  in  the  same  angle  as  it  is 
placed  by  the  wasps. 

3.  The  larvae  must  feed  on  the  same  food  as  the  wasp-larvse, 
and  deposit  similar  black  droppings ;  for  these  are  found  in  the 
Rhipiphori'Q^X\A  as  well  as  m  the  wasps',  and  are  undistin- 
guishable  from  them,  consisting  of  debris  of  digested  insects, 
which  might  with  care  be  often  identified.  In  the  hornet, 
where  the  fragments  are  larger,  the  identification  of  most  of 
them  can  be  made  without  much  difficulty.  Miss  Eleanor 
Ormerod  shrewdly  remarks  to  me,  however,  that  she  has  ob- 
served that,  unlike  the  wasps,  the  dead  pupae  of  the  Rhipi- 
phorus keep  well  in  their  cells,  and  that  this  may  be  due  to  a 
difference  of  food.  But  we  must  remember  that  their  texture 
is  naturally  harder  and  drier. 
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Lastly^  it  must  pass  into  the  pupa-state,  and  spin  a  cap  or 
lid  to  the  cell,  and  the  membranaceous,  thin,  silvery,  shmy- 
looking  lining  to  the  cell,  all  in  the  same  way  as  lSie  wasp- 
pupa  ;  for  the  lids  of  the  Bhynpfiori-cdla  are  identical  with 
those  of  the  wasp-cells  and  undistinguishable  from  them.  I 
here  assume,  as  I  think  is  the  general  belief,  that  this  lining 
and  lid  are  spun  by  the  pupa,  although  it  does  not  present 
itself  to  my  mind  as  absolutely  free  from  difficulties.  I 
am  not  a  hymenopterist ;  that  is,  I  do  not  make  a  specialty 
of  that  branch  of  entomology ;  I  therefore  may  without  loss 
of  credit  indulge  in  wonder  not  allowed  to  the  better-informed 
specialist  at  some  of  the  things  which  to  my  unsophisticated 
mind  appear  amazing  and  puzzling,  but  which  to  him  are 
hackneyed  and  trite.  The  lid  of  these  wasp-cells  and  Ihe 
manner  of  their  formation  is  one  of  these  things.  The  autho- 
rities say  the  pupsB  spin  them ;  and  that  they  are  spun  is  de- 
monstraole  by  examination  of  some  of  the  less  hard  and  com- 
plete lids.  X  ou  can  see  the  threads  stretching  across  and 
interlacing  each  other  in  every  direction.  Moreover,  plenty  of 
observers  nave  seen  them  doing  it,  and  watched  their  heads 
going  to  and  fro  with  the  regular  spinning  motion,  under  a 
commenced  lid;  so  that  there  can  be  no  doubt  up  to  that  point. 
But  we  must  go  a  step  further.  Can  they  do  it  with  their  tails? 
Two  of  the  wasp-pupsB  in  the  doubly  employed  cells  were 
outermost,  and  in  lK)th  cases  tail  to  the  mouth  of  the  cell,  and 
a  black  cap  or  deposit  of  its  droppings  lay  just  within  the 
lid.  Miss  Eleanor  Ormerod  observed  the  same  thing ;  but  in 
her  case,  although  there  may  have  been  two  pupss  in  the  cell 
(and  in  my  own  mind,  I  have  no  doubt  there  were),  she  did  not 
observe  it,  but  was  struck  only  by  the  reversed  wasp-pupa.  At 
that  time  we  had  not  met  with  any  cells  containing  two  pupflB, 
and  she  may  have  overlooked  a  Bhtjnphorus^^upa,  below  it; 
but  she  marked  the  cell,  and  I  searched  it  subsequently  without 
finding  any  traces  of  double  employ ;  but  it  was  some  days 
after  before  I  looked,  and  by  that  time  the  pupa  might  have 
decayed  or  shrunk,  so  as  under  my  manipulation  to  have 
become  confounded  with  the  debris  at  the  bottom  of  the  cell. 
The  cells  containing  these  reversed  wasp-pupas  were  in  eveiy 
respect  the  same  as  the  surrounding  cells.  The  spun  lid  was 
the  same,  and  also  the  silvery  lining  and  the  strong  base — ^no 
back  door  or  any  means  of  Ceding  or  getting  in  from  behind, 
Now  I  hold  it  to  be  impossible  for  the  full-grown  larva  to  turn  in 
its  cell — ^that  is,  to  reverse  its  position.  It  can  turn  and  turn  on 
its  side,  turn  about  and  wheel  about  on  its  pivot;  but  turn  sum- 
mersaults it  cannot.  If  the  larva  then  spins  the  lid,  it  must 
apparently  be  able  to  supply  the  silk  or  matter  of  the  thread, 
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and  to  spin  it  eqnalljr  well  with  its  tail  as  its  head*  I  do  not 
say  that  it  does  not :  but  it  seems  a  very  unusual  aggregation 
of  gifts,  an  accumutatio  munerum  for  which  there  is  no  pre- 
cedent. Nature  never  provides  for  unnatural  or  exceptional 
events,  but  leaves  the  unhappy  victim  of  them  to  meet  its  fate 
and  die. 

The  explanation  which  has  occurred  to  me  is  this — a  little 
far-fetched,  perhaps ;  but  the  difficulty  seems  to  warrant  a 
stretch.  There  are  two  difficulties^  the  supply  of  the  material 
and  the  spinning.  As  to  the  first,  it  must  be  remembered  that 
the  position  of  the  cell  is  mouth  downwards ;  so  that  if  the 
fluid  silk  or  glue  was  ejected  in  quantity  from  the  mouth  of 
the  larva,  it  would  naturally  flow  down  its  body  or  along  the 
walls  to  the  mouth  of  the  cell.  I  suppose  that  the  grub  at 
that  stage  of  its  existence  is  constantly  expectorating  some  of 
this  glue  (if  we  touch  its  head  at  that  period,  it  may  be  seen 
to  eject  from  its  mouth  a  bell  of  clear  liquid  like  water,  which 
I  have  no  doubt  is  liquid  silk),  and  that  the  slimy-looking 
stuff  on  the  walls  of  the  cell  is  part  of  it  which  has  adhered  to 
them.  When  the  CTub  is  ready  to  pass  into  the  pupa-state^  it 
spins  it  into  the  lid ;  and  its  weight,  elasticity,  and  adhesive 
qualities  make  it  take  the  cup-shaped  form  the  lid  bears.  If  we 
examine  one  half  finished,  we  see  the  threads  crossing  the  out- 
side rough  and  somewhat  woolly ;  butlsuppose  aquantitv  of  glue 
poured  out  on  it  from  within,  after  it  has  reached  this  stage, 
penetrates  the  interstices  and^ves  the  outside  the  glossy  Iook 
which  the  finished  lid  bears.  Suppose,  then,  the  larva  reversed, 
no  change  will  take  place  so  far  as  regards  the  glue  on  the  walls ; 
it  flows  down  them  and  coats  them  as  before ;  but  when  the 
larva  begins  to  spin,  the  head  being  now  uppermost  (the  mouth 
of  the  cell  being  downmost),  the  glue  will  fall  back  and  flow 
past  the  grub  to  the  mouth  of  the  cell.  This  would  explain 
why  there  is  no  lid  in  the  middle  between  the  two  pupaB ; 
the  movement  of  the  other  larva  would  be  sufficient  to  pre- 
vent its  settling,  and  the  matter  would  then  by  gravitation 
find  its  way  downwards.  If  the  larva  then  is  restless  and 
moves  its  tail  (which,  although  used  as  a  sucker,  it  can  de- 
tach and  move  as  it  likes)  from  side  to  side,  it  would  imitate 
the  motion  of  spinning  and  prepare  a  sieve  of  sufficient  fine- 
ness to  retain  any  more  liquid  that  flows  down,  and  so  com- 
plete the  lid.  The  only  difference  from  the  usual  process 
would  then  be,  that,  instead  of  the  material  being  supplied 
from  the  pendent  mouth,  it  streams  backwards  down  its 
body.  That  the  larva  has  enough  of  this  glue  streaming 
from  its  mouth  to  cover  the  whole  body  will  be  apparent  to 
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anj  one  who  looks  at  an  unexcluded  pupa  nearly  matore^  whei^ 
he  will  see  it  is  clothed  in  a  hardened  cake  of  it  all  over. 

This  maj  explain  the  spinning  of  the  lids  to  the  cells  of 
reversed  wasp-pupae ;  but  what  snail  we  say  to  those  of  the 
Ehiptphort?  Have  they  the  oaiaQfiuida  sericina?  I  suppose 
they  must ;  but  we  want  observation  on  this  point;  and  for  the 
present  I  must  content  myself  with  having  pointed  out  the 
want. 

These  reversed  larvss  present  other  difficulties.  How  do 
they  maintain  their  place  in  this  unnatural  position  ?  Nor- 
mally their  position  is  head  downmost  (not  in  reference  to  the 
cell,  but  to  the  ground).  The  cell  has  its  mouth  downwards, 
and  the  head  of  the  grub  is  at  the  mouth  of  the  cell.  In  that 
position  one  would  expect  it  to  fall  out ;  but  it  uses  its  tail  as 
a  sucker,  and  hangs  on  by  it.  When  you  pull  them  out  of 
the  cell,  you  have  to  give  a  tug  to  bring  them  away.  Reverse 
it,  and  it  might  hang  on  like  a  sailor  by  the  teeth  for  a  little, 
but  certainly  could  not  do  so  for  any  lens^th  of  time.  It  must 
in  any  event  sometimes  open  its  jaws  to  lat,  and  it  would  then 
fall  out.  I  suppose  it  must  hold  on  as  usual  by  the  tail ;  only, 
instead  of  fastening  itself  at  the  base  of  the  cell,  it  will  do  so 
on  the  sides  of  the  mouth  of  the  cell.  It  would  have  the  dis- 
advantage of  the  weight  of  the  body  pressing  on  the  tail,  in- 
stead of  hanging  from  it;  but  I  can  see  no  other  way  in  which 
it  could  be  done.  In  the  pupa-state  both  the  reversed  speci- 
mens had  the  tail  adhering  as  a  sucker  to  the  black  saucer  of 
debris  lying  in  the  lid  of  tne  cell. 

The  manner  in  which  these  reversed  larvae  can  have  been 
fed  is  another  puzzle.  Miss  Eleanor  Ormerod  suggests  that 
it  may;  have  been  through  an  opening  towards  the  base  in  an 
adjoining  cell ;  but  I  can  find  no  such  opening,  and,  moreover, 
all  the  surrounding  cells  were  themselves  tenanted.  It  some- 
how seems  not  quite  so  difficult  to  imagine  how  it  could  be 
done  with  two  larvae  in  the  cell  (the  one  at  the  mouth  reversed 
and  the  other  not)  as  it  would  be  with  only  one,  reversed. 
The  grub  in  the  latter  would  have  its  mouth  so  far  in  the  cell 
that  the  wasp  coming  with  food  might  not  be  able  to  reach  it; 
but  when  there  are  two  (arranged  as  supposed),  the  inner  one, 
of  course,  both  has  its  own  head  halfway  to  the  opening, 
and  directed  towards  it,  and  also  prevents  the  other  going  so 
far  into  the  cell,  and  its  head  must  just  meet  that  of  the  inner 
one.  Thus,  if  the  wasp  gets  at  the  mouth  of  the  inner  one  to 
feed  it,  the  upper  reversed  one  must  always  have  the  oppor- 
tunity of  taking  a  share  of  what  is  given  to  it. 

I  feel  rather  inclined  to  suppose  that  the  only  case  in  which 


and  Relations  of  the  Wasp  and  Rhipiphorus.         855 

we  can  find  reversed  pupas  is  when  there  are  two  in  the  cell. 
It  is  only  under  such  circumstances  that  one  can  conceive  the 
grub  taking  the  reversed  position.  In  the  ordinary  case  of  only 
one  grub  m  the  cell,  it  is  so  small  when  it  first  comes  oat 
of  the  egg,  that  it  can  turn  and  shift  its  position  as  it  likes ; 
and  of  course  the  position  it  likes  will  be  that  with  its  mouth 
to  the  food-bringer.  But  when  there  are  two,  if  the  egg  first 
evolved  be  lowest,  or^  what  is  the  same  thing,  if  the  grub  first 
out  has  taken  its  position  at  the  base  of  the  cell  with  its  head 
to  the  mouth  of  tne  cell,  when  the  last  evolved  breaks  out  of 
the  Cffff,  the  latter  will  naturally  turn  its  head  down  to  that  of 
the  fomer  when  it  receives  its  food,  in  order  to  partake  of  it, 
and  will  gradually  settle  into  that  position  until  it  grows  too 
big  to  have  room  to  change  it.  I  am  also  inclined  to  believe 
that  the  onlv  case  in  which  two  pupae  are  found  in  one  cell  is 
when  one  of  them  is  a  Rhipiphorus. 

I  have  only,  in  conclusion,  to  say  that  evidence  of  the  accu- 
racy of  all  the  facts  above  recorded  is,  I  think,  to  be  seen 
in  the  collection  in  the  South-Kensington  Museum.  As 
already  said,  I  have  not  sufficient  acquaintance  with  the  eco- 
nomy of  wasps  and  bees  to  be  sure  that  the  occurrence  of 
reversed  pupae  and  grubs,  although  new  to  me,  is  not  per- 
fectly well  known  to  hymenopterists,  and  that  all  the  points 
I  have  been  boggling  at  have  not  been  clearly  and  satisfactorily 
explained ;  but  I  know  that  if  they  have  not  been  previously 
observed,  they  will  have  and  ouffht  to  undergo  the  usual 
scrutiny  of  doubt  and  suspicion.  To  any  one  who  shaU  feel 
SO  far  interested  in  the  subject  as  to  wish  to  test  them,  I 
would  recommend  the  little  black  saucer  of  droppings  taken 
from  the  mouths  of  the  cells  of  the  reversed  pupae  as  a  good 
^^ pih^  justificatif.^^  Its  shape  will  tell  that  it  did  not  come 
from  the  base  of  the  cell,  but  must  have  come  from  the  mouth. 
One  of  these  is  left  actually  in  situ  under  the  lid  of  the  cell  or 
cocoon  ;  another  is  in  a  phial  of  Canada  balsam  (as  to  which, 
however,  I  may  add  the  scarcely  necessanr  caution  that  its 
position  in  relation  to  the  pupa  in  the  phial  is  not  the  natural 
one :  when  I  put  it  in,  its  tail  was  still  attached  to  it ;  but 
it  became  detached;  ana,  in  settling,  it  has  wheeled  round  and 
its  mouth  come  into  contact  with  the  black  saucer ;  but  no  one 
knowing  the  nature  of  the  saucer  will  mistake  that  for  its 
natural  position).  The  pupae  from  these  doubly  tenanted  cells 
are  also  there ;  and  if  there  is  anything  I  have  overlooked,  it 
is,  I  hope,  unnecessary  to  say  that  I  shall  be  happy  to  supply 
it  to  those  who  may  wish  to  know  more,  if  they  will  specify 
the  points  on  which  they  desire  information. 
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XLIII. — Species  of  Terrestrial  MoUusca  collected  on  the  Island 
of  San  Lucia.  By  Ralph  Tate,  Assoc.  Linn.  Soc., 
F.G.S.,  &C. 

Mr.  Bland,  in  his  Catalogue  of  the  Pnlmoniferoos  Snails  of 
the  West  Indies  (Ann.  Lye.  Nat.  Hist.  New  York,  vol.  vii.), 
gives  but  two  species  {Helix  orbiculata  and  Bulimus  avlaco- 
stylus)  as  inhabiting  San  Lucia.  About  two  hours'  search  on 
the  island,  in  the  earlj  part  of  this  year,  has  enabled  me  to 
add  ten  species,  making  a  total  of  twelve  now  known ;  thej 
are  as  follows  :-— 

1.  Hdix  orbicuUxiaj  F^r.    This  snail  has  much  i^e  same  habit  as  H, 

aspersa  in  this  country,  and  is  tolerably  abundant  about  the 
town  of  Castries. 

2.  ffdix  ierensiSj  ^uppy,  Froc.  Sdent.  Assoc.  Trinidad,  1869,  p.  242. 

This  species  belongs  to  a  section  of  the  genus  represented  by  H, 
lameUata  in  Europe  and  H,  labyrinthtca  in  North  America ;  the 
tropical  forms  are  H.  eatca^  Ouppy,  H.  leren^^  ^uppy,  Trinidad; 
H.  hactricolaj  Guppy,  Trinidad  and  Venezuela,  Guyana ;  JJ.  ea^ 
eoides,  Tate,  Nicaragua ;  and  H.  caratalensis,  Tate,  n.  sp.,  Vene- 
zuela, Guyana.  Inhabits,  among  rubbiBh  of  old  walls  and  houses, 
Castries. 

3.  Bulimus  tenuissimus,  Fer.    A  few  dead  shells. 

4.  Bulimus  aulaeostylus,  Pfr.    One  dead  shell,  but  with  ooloratioii. 

5.  Bulimus  caracasensis,  Beeve.     Several  individuals  were  obtained. 

6.  Stenogyra  plieateUa^  Guppy,  var.     Abundant  with  Hdix  ierensis. 

7.  Stenogyra  coroncUa  ?,  Guppy,  with  the  last. 

8.  Stenogyra  oetonaj  Chemnitz.   Abundant  in  the  woods  around  Cas- 

tries. 

9.  Tamatellina  lameUata,  P.  &  M.     With  the  last, 

10.  CylindreUa  eostata,  Gmld.    Upon  damp  walls  and  among  stones 
in  shady  places ;  common. 

11.  Succinea  approximans,  Shuttil.     Damp  pastures. 

12.  Helicina  pUcatuUtj  Pfr.     Common  in  the  woods  about  Castries. 

Bulimus  aulacostylusy  Pfr.,  is  the  only  species  peculiar  to 
the  island ;  Helix  orbiculata,  CylindreUa  eostata^  and  Helicina 
plicatula  are  common  to  San  Lucia  and  the  islands  to  the 
north ;  whilst  the  remainder  occur  in  Grenada,  Trinidad,  or 
the  northern  coasts  of  South  America. 


BIBLIOGRAPHICAL  NOTICES. 

Notes  on  the  Geology  of  North  Shropshire,     Small  8vo,  pp.  88. 

London :  Hardwicke,  1869. 

This  little  book,  by  Miss  Charlotte  Eyton,  is  well  written  and  nicely 
printed,  and  must  be  a  welcome  companion  to  any  intelligent 
inhabitant  of  Salop,  or  thoughtful  tourist,  if  geologically  inclnied 
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and  desirotts  of  knowing  fhe  why  and  wherefore  of  the  varied 
scenery  and  the  many  interesting  points  in  the  geographical  stmc- 
ture  of  the  district,  and  in  its  mineral  and  other  products.  Some 
sections,  with  outline  views  and  a  map,  would,  of  course,  greatly 
increase  the  value  of  this  little  book ;  and  we  trust  that  ^ere  are 
enough  geological  inquirers  in  Shropshire  to  use  up  this,  and  make 
way  for  an  illustrated  edition.  In  that  reprint  the  technical  names 
of  "  formations  "  should  be  more  uniformly  printed,  either  with  or 
without  capital  letters.  MytiUus^  Keuper^  and  Megaloeervus  are 
nearly  all  the  errata  we  observe.  The  careful  manner  in  which  the 
authoress  has  collected,  used,  and  acknowledged  the  results  of  others' 
work  is  an  example  to  many  writers.  Being  an  original  observer, 
personally  interested  in  her  subject,  and  having  dear  views  of  what 
is  before  her,  Miss  Eyton  gives  a  lucid  and  readable  account  of  her 
district,  from  the  old  Cambrian  rocks  to  the  most  recent  alluvium, 
supplying  trustworthy  information  to  all,  and  a  good  basis  of  facts 
and  notions  for  new  observers  to  start  from» 


Figures  of  Characteristic  British  Fossils^  with  Descriptive  Bemarhs. 
By  W.  H.  Bailt,  F.L.S.,  F.G.S.,  &c.  8vo,  Part  11.  London : 
Van  Voorst,  1869. 

This  welcome  continuation  of  Mr.  Baily^s  usefiil  work  contains  i— 
1st,  pages  xxV'Xxxvi  of  Descriptive  Bemarks,  including  some  clear 
and  concise  descriptions  of  the  elementary  constitution  of  Corals, 
Crinoids,  and  Polyzoans  (with  diagrams),  as  well  as  notes  on  the 
fiDssils  of  the  Caradoc  and  Uandoveiy  strata ;  2nd,  pages  31-61  of 
the  Explanation  of  Plates  (XI.-XX.),  conveying  very  much  informa- 
tion in  a  condensed  form.  The  figures  of  the  Fossils  are  necessarily 
weU  chosen  by  so  experienced  a  palsBontologist  as  the  author,  whe- 
ther they  be  original  or  copied  from  published  t3rpe8.  The  printing 
of  plates  and  text  is  better  than  at  first.  A  few  errata  occur  (septcs 
for  s^ta,  Upper  Caradoc  for  Llandovery,  Ostraeoda  for  PhyUopoda, 
&c.),  warning  us  that,  with  the  greatest  care  a  professional  man  can 
give  to  his  "  proofs,"  errors  will  creep  in  with  the  innumerable  facts 
he  has  to  notice  and  compile.  Certainly  geologists  both  at  home 
and  abroad  must  be  glad  to  get  Mr.  Bsuly^s  work  in  their  hands ; 
and  such  slips  of  the  pen  are  wUlingly  lost  sight  of  in  so  large  a  mass 
of  carefully  arranged  and  well  illustrated  information  as  is  here  ofifored 
to  the  student  and  general  geologLst. 


N 


MISCELLANEOUS. 

On  the  Occurrence  of  Beania  mirabilis  at  Shanklin^  Isle  of  Wight,. 

By  Heioit  Lee,  F.L.S.  <kc. 

To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History, 

Gentlemen,  —  I  notice  with  pleasure  the  mention  made  by 
Mr.  F.C.  S.  Eoper  of  his  having  found  Beania  mirabilis  at  Eastbourne, 
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and  beg  to  record  its  occorrence  in  another  locality  on  our  southern 
coast — ^namely,  Dannose,  near  Shanklin,  Isle  of  Wight.  Whilst 
residing  there,  three  years  ago,  I  one  day  brought  in  from  a  pool  on 
the  jutting  spit  of  rock  locally  known  as  "  the  Ledge/'  a  quantity  of 
jStea  anguifia  (the  snakeVhead  polyp),  which  grows  abundantly 
there  on  Rytiphlcea  pinastroides.  I  placed  some  of  it  in  a  ''  zoo- 
phyte-trough,'' and,  whilst  examining  it  under  the  microscope,  I 
saw,  to  my  surprise  and  delight,  a  few  cells  of  Beania  mirahUis  en- 
tangled with  it.  The  little,  daughter  of  a  brother  microscopist  who 
was  with  me  accidentaUy  upset  the  trough,  and  my  newly  fimnd 
treasure  was  lost.  I  left  Shanklin  on  the  following  day»  and  hare 
had  no  opportunity  since  then  of  searebing  for  Bmda  imrabilis  in 
the  rock-pools  of  Dunnose. 

I  remain^  Gentlemen,  yours,  &c. 

HBi7Br  Lee. 


Cutdc/Uh  (Sepia)  of  the  Bed  Sea.    By  Dr.  J.  E.  GnAY,  F.R.S. 

Sayigny,  in  his  plates  on  the  'Mollusca  of  Egypt,'  figures  a 
cuttlefish  {Sepia\  t.  5.  f.  1-3,  irom  the  Ked  Sea.  Audouin,  in  his 
explanation  of  these  plates,  considered  it  Sepia  officinalis.  This 
plate  was  copied  in  Ferussac's  <  Seiches '  (t.  4)  as  Sepia  Savigmana ; 
Blainville  and  D'Orbigny  altered  this  name  to  S.  Savignii;  and 
Ehrenbeig,  in  his  '  Symboke  FhysicaB,'  gives  to  the  figure  the  name 
of  Sepia  Fharaonis, 

The  bone  of  this  species  has  not  been  described  or  figured. 

Professor  Ehrenberg  obtained  from  the  Bed  Sea,  near  Haman,  a 
bone  of  a  cuttlefish  which  is  about  3  inches  long  and  1  inch  wide, 
round  at  each  end,  and  without  any  posterior  spine,  which  he  calls 
Sepia  gthhom  (Symbols  Physic®,  1831) ;  D'Orbigny  altered  the  name 
to  Sepia  gihha. 

M.  Lefebvre  obtained  at  Cosseir  some  Outtlefish-bones,  which  are 
described  and  figured  by  M.  d'Orbigny  under  the  name  of  Sepia 
Lefehvrei,  Paleont.  Univ.  t.  4.  f.  5,  6,  1845  (F^rus«ac  and  D'Orb. 
C^phalop.  t.  24.  f.  1-6). 

Mr.  MacAndrew  observed  bones  of  Cuttlefish  similar  to  the  one 
here  figured  on  the  shores  of  the  Gulf  of  Suez,  and  brought  two 
specimens  which  are  now  in  the  British  Huseum.  I  think  there  can 
be  little  doubt  that  S.  Lifebvrei  is  the  same  as  S.  gibbosa  ;  and  they 
both,  as  suggested  by  M.  d'Orbigny,  are  the  bones  of  Sepia  Savignii, 
the  bones  of  which  have  not  otherwise  been  seen  or  described. 

But  the  latter  suggestion  may  be  doubtful,  as  Mr.  Feilder  said 
that  he  had  examined  with  his  finger  all  the  cuttlefish  he  saw  in 
the  market  at  Suez  (where  they  are  eaten,  as  they  are  in  most  of  the 
towns  on  the  shores  of  the  Mediterranean),  and  that  they  all  ap- 
peared to  have  a  shell  without  the  protuberance  so  peculiar  in  S. 
Lefebvrei ;  indeed  Mr.  MacAndrew  brought  home  a  specimen  of  a 
cuttlefish-bone  without  the  protuberance  on  the  inner  side,  and 
very  like  the  bone  of  Sepia  officinalis,  and  still  more  like  Sepia  Bap- 
peana,  from  the  Indian  Ocean. 
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M.  Lef4^byre  also  found  at  Gosseir  some  very  slender  bones  of  a 
cuttlefish  which  have  the  inner  surface  elevated  into  a  central  ridge  as 
in  S,  Lefebvreiy  and  which  D'Orbigny  has  described  and  figured  under 
the  name  of  Sepia  elongaiay  Paleont.  Univers.  t.  4.  f.  7-10  (Eerussac 
and  D'Orb.  Cephal.  t.  24.  f.  7-10). 

There  is  a  third  species  in  the  British  Museum  with  the  central 
prominence,  found  on  the  coast  of  Australia,  which  I  have  described 
as  Sepia  apama.  Gray,  Gat.  Gephal.  Antepedia,  p.  104,  var.  10. 

The  Larva  of  Tischeria  complanella  and  its  Parasite, 
By  Prof.  Camillo  Rondani. 

Bondani  has  found  the  larva  of  Tischeria  complanella  living  in 
oak-leaves,  upon  which  its  mines  form  spots  similar  to  those  pro- 
duced by  the  larvsB  of  some  other  Tineidss  and  those  of  Orchestia 
quercus.  The  leaves  were  brought  to  him  by  a  Mend,  who  wished 
to  know  by  what  insect  the  spots  were  produced.  They  were  placed 
under  a  bell-glass,  and  in  a  few  days  two  specimens  of  ISscheria 
complanella  were  observed  endeavouring  to  make  their  escape. 
Other  specimens  continued  to  make  their  appearance  until  the  end 
of  July,  the  first  having  been  observed  about  the  middle  of  that 
month. 

On  examining  the  mines,  most  of  the  insects  were  found  in  the 
pupsr-state ;  but  some  larvaB  were  discovered  which  had  died  without 
any  apparent  cause ;  and  these,  when  placed  in  a  vessel  of  water, 
acquired  nearly  the  appearance  which  they  must  have  posseased 
when  alive.  From  the  specimens  thus  swelled  the  author  prepared 
the  following  description  of  the  larva : — 

The  larva  is  footless  or  with  indistinct  feet,  the  sides  being  ruga- 
lose  or  tubercular  to  replace  those  organs.  Head  coriaceous,  ferru- 
ginous, the  following  segments  very  pale  yellowish  and  somewhat 
translucent,  except  ti^e  last,  which  are  confiised  into  one  large  fer- 
ruginous piece;  first  or  cephalic  segment  broader,  marked  above 
with  a  large,  subquadrate,  blackish  spot ;  the  remainder  with  a 
yellowish  or  brownish-yellow  dorsal  longitudinal  vitta ;  all  furnished 
at  the  sides  with  a  few  minute  hairs.  It  lives  between  the  epider- 
mides  on  the  parenchyma  of  the  leaves  of  Quercus  pedunculaia 
and  perhaps  other  species. 

Simultaneously  with  the  moths,  a  considerable  number  of  minute 
Hymenopterous  parasites  were  produced  from  the  leaves ;  they  feed 
upon  the  larvae  of  the  Tischeria,  and  destroy  many  of  them.  This 
parasite  belongs  to  the  Ghalcididee,  and  to  the  subfamily  Encyrtince ; 
but  the  author  was  unable  to  tefer  it  to  any  of  the  genera  of  that 
group  with  the  characters  of  which  he  was  acquainted.  As  Mr. 
Haliday  concurred  with  him  in  regarding  it  as  a  new  generic  type, 
he  has  characterized  it  as  follows,  under  the  name  of 

TiNEOPHAOA,  nov.  gen. 

Antennsd  7-articulat8e,  sen  scapo  et  articulis  6  flagelli  instruotsB  in 
utroque  sexu;  prime  articulo  fiagelli  brevi,  ceeteris  in  fcemina 
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snboTatiBy  in  mare  oblongioribus^  quonun  3,  in  hoc  sexu,  fila- 

mento  longo  fimbriato  pneditis. 
AlflB  snpere  eztenssB,  Tena  costali  ezOissima,  appendicula  apical! 

obliqae  in  dilatationem  terminante,  et  alia  yennla  i^Tiria  prope 

maiginem  posteriorem,  longitadinaliter  decnirente  ultra  mediam 

prseditad. 
Abdomen  apioe  sabacominato  et  sursom  panlo  incorratiim,  baai 

ang^tatom. 
Pedes  simplioes,  tibiis  intermediia  nnicalcaratiB,  tarsia  omnibus  5- 

articnlatis. 

T^ituophciga  TitehericBy  sp.  nov. 

Nigra,  nitida,  glabra;  maris  et  f<Bminffi  antennae  nigrsBy  aiticnlo 
prime  flagelli  sat  breviore  sequentibos ;  maris  articnlo  secundo, 
tertio  et  qnarto  appendice  longa  prseditis  filiformi,  breviter  fim- 
briata,  articuli  secnndi  longiore,  quarti  minore.  Abdomen  maris 
ad  bacdm  in  medio  paolo  albido-translucidom.  Alse  limpidissimse, 
nndffi.  Pedes  f emoribns  late  nigris ;  tibiiff  cum  coxis  anterioribus 
totis  albis,  posticis  apice  nigricante ;  tarsis  omnibus  albis,  apice 
fusoo. 

The  size  of  the  parasite  is  not  given.  The  larva  of  Tischeria,  the 
legs  and  antennae  of  the  perfect  insect,  and  the  details  of  the  strao- 
tore  of  its  parasite  are  figured. — Annuario  deUa  Soc,  dd  IficUural.  in 
Modena,  anno  iiL  pp.  20-24,  pi.  4. 


A  Naked  Shrew.    By  Dr.  J.  E.  Gillt. 

Mr.  P.  Gamer,  of  Stoke-upon-Trent,  has  kindly  sent  to  the  British 
Museum  a  Naked  Shrew.  It  was  caught  on  the  border  of  a  wood 
in  Staffordshire  on  a  hot  day,  but  died  from  being  enclosed  in  a 
botanical  box. 

The  whole  of  the  upper  surface  of  the  body  and  head  is  destitute 
of  hair,  and  the  skin  is  corrugated  like  that  of  the  Naked  Mice  (Mus) 
figured  by  Mr.  Gaskoin  in  the  'Proceedings  of  the  Zoological 
Society,'  1856,  Mamm.  pi.  40  >i  5f , 

On  Spoggodes  conglomeratus,  and  a  new  Genus  of  Meshy  Alcyonoids. 
By  Dr.  J.  E.  Gray,  F.B.S.  &c,,  and  Hekbt  J.  Cabieb,  F.B.S. 

Mr.  Bobert  Swinhoe  has  brought  from  North  China  a  dried  speci- 
men of  a  fleshy  Alcyonoid  for  the  British  Museum,  that  appears  to 
belong  to  a  genus  hitherto  unnoticed ;  and  Mr.  Garter  has  kindly  exa- 
mined and  drawn  its  structure  and  spicules  for  me.  It  may  be  called 

ElTSOLEBinBS. 

The  coral  fleshy,  consisting  of  a  growth  of  thick  contorted  laminae 
with  rounded  upper  edge,  ^e  lower  part  of  the  lamina  and  base 
bare,  the  upper  part  with  regularly  disposed  polypes  with  numerous 
small  concavities  placed  at  the  base  on  the  surface  between  the 
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polype-cells;  the  inner  part  strengthened  with  thick,  fusiform, 
longish  tubercular  spicules  with  three  or  five  wide,  smooth,  sunken 
cross  bands,  separating  the  tubercular  surface  of  the  middle  of  the 
spicules  into  bands  respectively.  The  spicules  in  shape  are  like  those 
figured  by  Prof.Kolliker,  in  his  *  Icones  Histiologicee,'  1. 18.  f.  31  <&  39, 
as  found  in  Oorgonia  setosa  and  0.  aanguinoUnta ;  f .  42  &  43,  Qorgo^ 
neUa  p8eiid<Mintipaihe8  and  G,  granulata, 

Eusclerides  chinensis. 
Hah.  North  China.     B.M. 

Mr.  Carter  says,  '*  The  spicule  is  calcareous,  tubercular,  elliptical, 
{^resenting  from  three  to  fire  smooth  bands,'  or  intervals  without 
tubercles,  alternating  with  the  tubercular  ones,  all  forming  so  many 
circular  rings  roimd  the  central  axis  of  the  ellipse.  About  twice  as 
long  as  broad,  and  j^  inch  long. 

**  There  are  seldom  more  than  three  smooth  bands,  and  these  may 
be  more  or  less  irregularly  disposed ;  but  the  figure  given  shows  the 
average  form  and  size  of  the  spicules,  though  taken  from  one  of 
those  which  are  most  symmetrically  formed.  The  whole  tissue  is 
pregnant  or  densely  charged  with  them. 

'<  The  magnified  surface  shows  the  form  of  the  pits ;  the  larger  are 
situated  in  the  middle  of  the  smaller,  cup-shaped  ones.  The  larger 
ones  contain  the  animal  with  its  eight  divisions,  showing  the  dry 
contracted  animal.  In  the  centre  of  each  of  the  smaller  cups  is  an 
aperture  which  may  be  an  outlet  for  the  ova,  which  abound  in  the 
structure  round  the  large  cells.   Urticating  organs  are  also  present." 

Mr.  Carter  has  also  sent  me  a  drawing,  with  some  interesting  details 
of  the  structure,  of  a  species  of  Spoggodes  which  was  brought  up  from 
the  bottom  of  the  sea  off  the  south-east  coast  of  Arabia,  on  a  fishing- 
hook.  The  coral  was  of  a  "  greyish  colour,  more  or  less  transparent, 
firmly  gelatinous  interiorly,  semicrusted  with  rough,  fusiform  calca- 
reous spicules  externally.  Animal  pinkish,  just  visible,  surrounded 
by  a  cupwork  of  fusiform  spines,  one  of  which  is  m  jch  longer  than 
the  rest.  Skeleton  of  spine-  or  spicule- work  consisting  of  different- 
sized  fusiform  spicules.  The  branches  are  branched,  the  branchlets 
short,  each  ending  in  a  spherical  head  of  polypes  more  or  less  bristled 
by  the  projecting  calcareous  fusiform  spicules." 

The  mass  is  large  and  short  (5  inches  each  way),  with  very  thick, 
rather  compressed,  barren  stems,  divided  above  into  short,  thick, 
rounded  lobes,  which  are  covered  with  clusters  of  short  branches 
ending  in  spherical  heads  of  polypes.  I  propose  to  call  the  species, 
which  is  evidently  very  distinct  from  any  I  have  before  seen,  Spog^ 
godes  conglomeratus. 

On  the  Anatomy  of  the  Genus  Gordius.     By  H.  Grenacher. 

The  singular  results  obtained  by  M.  Meissner,  in  his  anatomical  re- 
searches on  the  Gordiacea,  have  induced  the  energetic  expression  of 
doubts  on  the  part  of  several  naturalists ;  the  conscientious  work  of 
M.  Grenacher  ought  therefore  to  be  welcome  to  all.    The  author  has 
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taken  as  the  subject  of  his  dissections  some  large  tropical  species, 
and  he  has  verified  the  exactness  of  the  results  obtained  in  the  Oor- 
dius  suhbifurcus  of  Europe. 

We  may  distinguish,  with  M.  Schneider,  in  the  skin  of  all  the  true 
Nematodes,  two  layers — ^the  one  internal  and  cellular,  lying  directly 
on  the  muscles,  called  the  subcutaneous  layer,  and  the  other  external, 
the  cuticle,  secreted  by  the  first.  The  two  layers  occur  in  exactly 
the  same  way  among  the  Gordiacea ;  but  M.  Meissner  entirely  mis- 
understood their  nature.  He  considered  the  subcutaneous  laver  as 
being  in  direct  relation  with  the  muscular  system,  and  gave  it  the 
name  of  perimysium.  As  to  the  cuticle,  it  is  formed  of  two  laminae, 
of  which  the  innermost  was  regarded  by  M.  Meissner  as  a  fibrillar 
corium,  and  the  external  as  an  epidermis  of  ceUular  nature. 

In  immediate  dependence  upon  the  skin  is  the  organ  which  M. 
Meissner  has  described  as  a  ventral  nervous  cord.  M.  Schneider  was 
afterwards  better  inspired  in  regarding  this  cord  as  the  homologue  of 
the  ventral  line  of  the  Nematodes.  Nevertheless,  in  his  monograph 
of  the  Nematodes,  he  abandons  this  opinion  and  regards  the  cord  in 
question  as  an  oesophagus  deprived  of  all  conunun^Cation  with  the 
intestine — that  is  to  say,  as  tie  morphological  equivalent  of  an  oeso- 
phagus, not  fulfilling  tiie  functions  generally  supposed  to  belong  to 
that  part.  It  does  not,  indeed,  present  any  moutli  in  front,  or  any 
communicatioD  with  the  intestine  behind.  This  interpretation  is 
energetically  opposed  by  M.  Grenacher.  This  observer  recurs  to  the 
first  idea  of  M.  Schneider,  and  regards  the  supposed  nervous  cord  as 
homologous  with  the  ventral  line  of  the  Nematodes.  He  shows  be- 
sides, by  means  of  a  series  of  very  convincing  sections,  that  this  organ 
is  really  an  excrescence  of  the  subcutaneous  layer.  A  narrow  fissure 
of  the  muscular  cylinder  along  the  ventral  line  ^permits  a  lamina  to 
pass,  which  establishes  the  continuity  of  the  tissue  between  the  sub- 
cutaneous layer  and  the  ventral  cord. 

The  muscular  system  of  the  body  of  Oordius  forms  in  the  interior 
of  the  subcutaneous  layer  a  cylindrical  layer,  interrupted  only  along 
the  ventral  surface  by  the  gap  through  which  the  ventral  cord  com- 
municates with  the  subcutaneous  layer.  This  cylinder  is  composed 
of  laminse,  which  M.  Schneider  compares  with  the  fibrillse  of  the 
other  Nematoda.  M.  Grenacher,  on  the  contrary,  regards  each  la- 
mina as  a  muscular  cell,  homologous  with  those  of  the  Polymyana. 
These  laminse,  indeed,  are  not  solid,  but  each  constitutes  a  tube, 
though,  it  is  true,  of  very  small  calibre.  The  calibre  is  directly  com- 
parable to  the  medullary  mass  of  the  muscles  in  the  other  Nematoda. 
The  author  has  not,  however,  succeeded  in  finding  the  nucleus  of 
these  muscular  cells. 

The  tube  formed  by  the  different  layers  of  the  body-wall  that  we 
have  just  described  is  filled  with  a  ceUular  tissue,  in  which  the  other 
organs  are  immersed.  This  tissue  is  designated  by  M.  Grenacher  the 
perienteric  connective  svbstance.  It  is  to  it  that  M.  Meissner,  by  a 
curious  interpretation,  ascribed  the  function  of  an  intestinal  canal. 
He  assumed,  in  fact,  that  the  mouth  led  directly  into  the  cavity  filled 
by  this  tissue ;  so  that  the  genital  organs  would  have  been  lo^d  in 


i 


MiscellaneotM.  363 

a  solid  intestmal  canal  filling  all  the  body.  M .  Schneider  has  already 
rejected  this  curious  interpretation ;  but  he  regards  the  perienteric 
tissue  as  a  dependence  of  the  muscular  tissue,  of  which  it  would 
represent  the  medullary  substance  extraordinarily  developed. 

It  is  generally  admitted  that  the  Grordiacea  are  without  internal 
organs  of  reproduction  so  long  as  they  lead  the  life  of  parasites. 
This  may  be  true  of  Mermis ;  but  as  regards  Oordius  M.  Grenacher 
shows  that  the  generative  organs  are  already  completely  developed 
during  the  phase  of  parasitism.  It  is  not  true  that  in  these  animals 
the  intestine  terminates  csecally,  and  that  there  does  not  exist  any 
opening  playing  the  part  of  an  anus.  In  the  females  the  int-estine 
opens  into  the  uterus  immediately  in  front  of  the  sexual  pore,  so  that 
this  last  is  in  reality  the  opening  of  a  cloaca.  The  uterus,  however, 
soon  divides  into  three  canals,  of  which  the  two  lateral  are  the  ovi- 
ducts, and  the  middle  one  is  the  direct  continuation  of  the  uterus,  but 
performs  the  part  of  a  seminal  receptacle.  In  the  males  there  also 
exists  a  cloaca  in  the  form  of  a  sac,  presenting  three  orifices — one, 
superior  and  median,  leading  into  the  intestine,  the  other  two,  smaller 
and  lateral,  corresponding  to  the  deferent  canals. 

The  variable  statements  of  authors  with  regard  to  the  digestive 
system  of  the  Gordiacea  are  explained  by  the  following  facts,  ascer- 
tained by  the  author.  So  long  as  they  are  in  the  state  of  parasites,  the 
^^arc^ti  present  a  distinct  mouth  leading  directly  into  an  intestinal  canal 
lined  with  epithelium ;  but  at  the  time  of  migration,  or  immediately 
before  it,  the  mouth  appears  to  be  obliterated  in  the  greater  number 
of  species.  It  disappears  then  entirely,  or  there  only  remains  a 
slight,  scarcely  perceptible,  trace  of  it.  The  anterior  part  of  the  in- 
testinal canal  seems  also  to  become  atrophied,  and  the  place  that  it 
occupied  before  is  henceforth  filled  with  the  perienteric  tissue.  These 
remarkable  modifications  had  already  been  foreseen  by  M.  Blan- 
chard.  In  1849,  he  expressed  himself  as  follows : — "We  remark  in 
the  Oordii,  at  least  in  lie  adults,  the  atrophy  of  the  intestinal  canal. 
This  suffices,  up  to  a  certain  point,  to  separate  the  Gordiacea  from 
the  Nematoi'des ;  and  yet  we  are  not  in  a  position  to  describe  clearly 
the  digestive  tube  of  a  single  Gordius,  for  it  would  be  necessary  to 
have  observed  it  at  different  ages  of  the  life  of  the  animal."  Most 
zoologists  of  late  years  have  approximated  the  Oordii  to  the  Nema- 
todes. Diesing  has  formed,  under  the  name  of  Nematoda  ajprocta, 
a  group  including  Mermis,  Gordius,  and  the  Sphasrularice,  The 
name  proposed  by  the  Viennese  naturalist,  at  all  events,  cannot  be 
maintaiaed :  in  the  first  place,  the  absence  of  an  anus  (true,  perhaps, 
as  regards  Mermis  and  the  Sjphcerularice)  will  not  hold  good  in  Gor- 
dius ;  in  the  second  place,  we  know  now  of  true  Nematodes  appear- 
ing to  be  without  any  anal  opening  whatever  (IcTithyonema),  The 
results  obtained  by  M.  Grenacher  seem  to  remove  the  genus  Gordius, 
more  than  is  generally  supposed,  both  from  the  true  Nematodes  and 
from  Mermis,  M.  Schneider  has  already  pointed  out  a  certain  num- 
ber of  differential  characters.  To  these  we  must  now  add  the  exist- 
ence of  a  cloaca  in  both  sexes  of  Gordiits,  in  the  male  sex  only 
of  the  Nematodes ;   then  the  existence  in   Gordius  of  that  con- 
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nective  perienteric  tissae,  in  tke  parenchyma  of  which  the  in- 
ternal organs  are  lodged  and  fixed.  Hence  M.  Grenacher  concludes 
that  it  is  necessary  to  separate  Oordius,  more  than  is  usually  done, 
both  from  dermis  and  from  the  true  Nematodes,  at  the  same  time 
approximating  Mermis  to  the  IMer.— Zeitschr,  fiir  wiss.  Zoologiej 
xviii.  p.  322 ;  Bibl.  Univ.  August  15,  1869,  Bull  Sci.  pp.  308- 
311. 


On  the  Development  of  Pelobates  foseus,  WagL 
By  C.  TAN  Baxbeke. 

The  author  treats  of  a  subject  which  has  not  hitherto  been  inves- 
tigated— the  embryogeny  of  Pelobates  fuseus.  His  history  of  its 
development  commences  with  the  ovarian  egg,  and  closes  at  the 
period  when  the  internal  branchiae  replace  the  external  branchiae — 
that  is  to  say,  when  the  principal  organs  are  sketched  out.  He  first 
of  aU  describes  the  process  which  he  has  followed  in  making  his 
preparations.  The  object  is  to  obtain  sections  sufficiently  delicate 
for  microscopic  examination  by  transmitted  light,  this  method  being 
the  only  one  which  leads  to  positive  results  in  the  anatomical  inves- 
tigation of  the  various  phases  of  embryonic  development.  For  far- 
ther details  the  reader  must  refer  to  the  memoir. 

The  ovum  is  described,  with  the  appearance  which  it  presents  in 
the  ovary.  The  deposition  of  the  secondary  vitellus  in  the  proto- 
plasm of  the  primordial  ovum  takes  place  uniformly  round  the  ger- 
minal vesicle,  and  not  in  the  form  of  a  nucleus ;  the  germinal  vesicle 
is  enclosed  in  a  cavity  closely  approximated  to  the  periphery  of  the 
ovum,  and  has  no  external  communication  by  a  canal ;  the  rupture 
of  the  germinal  vesicle  always  precedes  the  quitting  of  the  ovary  by 
the  ovum ;  and  there  is  no  true  vitelline  membrane  {Eizellmembran 
of  Eemak).  These  are  the  chief  peculiarities  presented  by  the  ovum 
before  its  extrusion. 

In  the  upper  hemisphere  of  the  fecundated  ovum  a  clear  solid 
nucleus  makes  its  appearance ;  this  becomes  the  starting-point  of 
the  segmentation,  which  sometimes  commences  upon  the  very  border 
of  the  germinal  pit  {fovea  germinativa  of  Schultze).  The  circlet  of 
folds  (Faltenhranz  of  the  Germans)  is  very  distinct  in  the  ovum  of* 
Pelobates  during  the  first  phases  of  segmentation.  The  division  into 
two  spheres  takes  place  in  such  a  manner  that  the  part  still  undi- 
vided, instead  of  being  central,  occupies  the  periphery  of  the  ovum, 
and  corresponds  to  the  inferior  pole. 

The  formation  of  the  primitive  visceral  cavity  results  from  the 
multiplication  of  the  cells  of  the  deeper  layer  of  the  dome  which 
covers  the  cavity  of  segmentation.  In  consequence  of  this  cellular 
pfolification,  the  above-mentioned  layer  is  incurved  and  covers  the 
clear  hemisphere.  As  soon  as  the  primitive  visceral  cavity  has  re- 
placed the  cavity  of  segmentation,  the  embryonal  lamellae  are  dis- 
tinct.    Of  these  there  are  four,  namely : — 

1.  An  external  lamella  (enveloping  membrane). 
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2.  A  second  lamella,  which  the  author,  like  Prof.  Strieker,  regards 
as  the  true  sensorial  lamella. 

3.  A  third  lamella,  which  corresponds  to  the  motorj  germinal 
lamella  of  the  higher  Vertebrata. 

4.  A  fourth  lamella,  the  analogue  of  the  glandular  or  trophic 
lamella  (Trophishlatt  of  Eemak). 

In  Pelohates  the  primitive  streak  does  not  precede  the  dorsal  fur- 
row, but  appears  at  the  same  time  as  the  latter :  these  two  parts 
are  at  first  viaible  only  in  the  posterior  half  of  the  dorsal  region  of 
the  future  embryo ;  but  the  dorsal  furrow  is  soon  completed,  when 
its  form  is  characteristic,  and  most  frequently  the  primitive  streak 
cannot  be  distinguished  in  its  anterior  half.  The  clear  surface  has 
an  ovoid  form ;  its  anterior  limit  corresponds  to  a  dark  zone  which 
shows  itself  at  the  same  time  as  the  dorsal  furrow  and  primitive 
streak ;  this  is  the  cephalic  crescent,  of  which  the  subsequent  modifi- 
cations are  very  remarkable  in  Pelohates. 

The  microscopical  examination  of  transparent  sections  shows 
clearly  that,  in  Pehbates,  the  production  of  the  dorsal  furrow  is 
effected  solely  at  the  cost  of  the  outer  lamella  (enveloping  mem- 
brane). This  latter  behaves  like  the  sensorial  lamella  of  the  higher 
Vertebrata  at  the  period  of  the  formation  of  the  nervous  canal ;  only, 
when  the  dorsal  farrow  is  closed,  the  tube  produced  by  this  closure 
is  not  yet  the  nervous  canal,  which  is  afterwards  completed  by  the 
incurvation  of  the  thick  part  of  the  sensorial  lamella. 

At  its  anterior  part  the  thickened  portion  of  the  sensorial  lamella 
not  only  gives  origin  to  the  cerebral  cells  and  ocular  vesicles,  but, 
after  the  occlusion  of  the  nervous  canal,  there  remains,  on  each  side, 
an  aggregation  of  ceUs  which  become  the  origin  of  the  auditory 
vesicle  and  of  the  nervous  part  of  the  olfactory  organ.  The  latter 
becomes  the  olfactory  lobule,  which  therefore  is  not,  in  Pelohates,  an 
excrescence  of  the  anterior  cerebral  cell,  and  only  comes  into  contact 
with  this  gradually. 

As  regards  the  motory  germinal  lamella,  we  shall  only  say  here 
that  the  cutaneo-dorsal  laminsB  are  not  derived  from  the  peripheral 
portion  of  this  lamella,  but  are  produced  in  their  place  by  the  laminae 
of  the  primitive  vertebrae.  The  dorsal  cord,  the  Wolifian  bodies, 
and  the  external  and  internal  branchiae  oriiginate  from  the  motory 
lamella. 

Lastly,  the  author  believes  we  may  regard  ajB  the  first  rudiments 
of  the  ladneys  two  small  masses  of  cells  formed  at  the  expense  of  the 
glandular  lamella ;  but  he  has  been  unable  to  ascertain  what  relation 
there  exists  between  these  organs  and  the  excretory  ducts  of  the 
Wolffian  corpuscles. — Mhn.  de  VAcad,  Boy.  de  Belgique,  Abstract 
communicated  by  the  Author. 

On  the  Systems  of  Capillary  Vessels  in  the  Gasteropods, 

By  Prof.  Wedl. 

The  doctrines  that  are  now  generally  accepted  in  France  and 
elsewhere  with  regard  to  the  blood-vascular  system  of  the  Mollusca 
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were  originated  by  M.  Milne-Edwards.  These  doctrines  may  be 
summed  up  in  the  thesis  that  this  vascular  system  is  lacunary,  and 
in  communication  both  with  the  cavity  of  the  body  and  with  the 
exterior  world.  M.  de  Quatrefages  also  taught,  as  early  as  1844,  the 
existence  of  an  extravascular  circulation,  among  the  Gasteropods 
of  the  family  EolididsB,  which  he  classed  among  his  *'  Gasteropodes 
phUhenUres,"  Souleyet  energetically  opposed  this  notion,  and 
asserted  the  existence  in  these  animals  of  a  venous  system,  similar 
to  that  of  the  higher  animals.  M.  Robin  (1851),  s^r  carefully 
criticising  the  works  of  Cuvier  and  of  MM.  Milne-Edwards,  Quatre- 
fages, Blanchard,  and  Owen,  pronounced  in  favour  of  Souleyet  and 
the  closed  vascular  system,  and  consequently  against  phleben- 
terism. 

Notwithstanding  the  objections  of  Souleyet  and  M.  Robin,  not- 
withstanding the  anatomical  researches  of  MM.  Keber  and  Langer, 
notwithstanding  the  fine  injections  of  the  latter,  which  have  demon- 
strated the  existence  of  a  system  of  capillary  vessels  and  at  the  same 
time  the  absence  of  an  aquiferous  system  in  these  Lamellibranchs, 
notwithstanding  all  this,  M.  Milne-Edwardis  maintains  to  this  day 
the  existence  of  a  lacunar  circulating  system  in  all  the  Mollusca, 
with  vessels  widely  gaping  in  the  cavity  of  the  body  and  exter- 
nally. M.  Wedl  has  just  carefully  resumed  this  study,  and,  like 
Souleyet  and  M.  Robin,  M.  Keber  and  M.  Langer,  he  declares  most 
positively  against  M,  Milne-Edwards. 

The  method  employed  by  M.  Milne-Edwards  was  insufficient.  He 
contented  himself  with  injecting  a  solution  of  chromate  of  lead  into 
the  perivisceral  cavity  by  a  small  opening  made  in  the  back  or  else- 
where. M.  Agassiz,  by  making  injections  throngh  the  mouth  or  the 
anus,  thought  he  could  also  demonstrate  a  direct  communication 
between  the  digestive  organs  and  the  circulatory  system.  M.  Robin 
has  already  characterized  these  processes  as  coarse.  Thus,  for  in- 
stance, it  is  certain  that  in  opening  the  perivisceral  cavity  it  is  easy 
to  open  at  the  same  time  a  blood-sinus  or  some  large  vessel,  and  to 
make  the  injection  penetrate  through  this. 

M.  Milne-Edwards  cites  in  support  of  there  being  a  communica- 
tion of  the  vessels  with  the  perivisceral  cavity  the  following  evi- 
dence, which  one  cannot  help  thinking  singular.  When  he  examined 
with  the  microscope  the  blood  of  the  ventricle  of  the  heart  and  the 
perivisceral  liquid  in  a  living  ffelioff,  he  found  the  two  liquids  per- 
fectly similar,  both  of  them  containing  blood-corpuscles.  Now  it  is 
not  possible  to  open  the  perivisceral  cavity  without  cutting  a  quan- 
tity of  vessels,  whose  contents  fall  into  the  cavity.  M.  Wedl,  on  the 
contrary,  by  making  his  injections  through  the  heart,  has  ascertained 
that  in  Helios  the  injected  mass  does  not  penetrate  into  the  peri- 
visceral cavity,  and  does  not  go  cut  at  the  exterior  surface. 

It  is  remarkable  that  M.  Milne-Edwards  in  his  works  never  speaks 
of  the  capillary  vessels,  which  might  lead  one  to  suppose  that  he 
has  never  seen  them.  Several  naturalists  whom  this  author  ranks 
among  his  adherents  nevertheless  differ  from  him  on  certain  points. 
Mr.  Owen  and  M.  Blanchard  in  particular  never  speak  of  true  lacunSB, 
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but  of  sinuses  with  proper  walls.  However,  all  the  German  zoolo- 
gists appear  to  have  passed  into  the  camp  of  M.  Milne-Edwards. 
M.  Eberth  alone,  in  consequence  of  some  injections  with  nitrate 
of  silver,  thinks  he  has  ascertained  that  the  blood-canals  of  the 
Gasteropoda  have  proper  waUs,  and  cannot  be  regarded  as  lacunsB. 

The  best  method  of  studying  the  circulatory  passages  of  the  Gas- 
teropoda is  to  make  an  injection  by  the  ventricle,  or,  still  better,  by 
the  auricle  or  by  a  large  vessel.  There  are,  however,  some  cases  in 
which  this  method  cannot  be  employed — as,  for  example,  among  the 
Murices  and  the  Turbines,  in  which  the  heart,  which  is  extremely 
small,  is  protected  by  the  thickest  part  of  the  shell.  In  these  cases 
M.Wedl  has  also  employed  the  method  of  pricking  in  the  neighbour, 
hood  of  the  sinuses  or  of  some  large  vessel. 

The  result  of  the  numerous  researches  of  M.  Wedl  is  to  prove  the 
existence  in  the  Mollusca  of  a  completely  closed  vascular  system, 
with  capillary  networks  in  the  greater  part  of  the  organs.  The 
type  of  distribution  of  these  is  extremely  variable,  and  intimately 
connected  with  the  structure.  It  is  thus  that  in  the  Murices  the 
skin  of  the  trunk  and  of  the  back  is  formed  of  several  superposed 
layers  of  muscular  fibres,  crossed  in  different  directions,  and  that 
several  networks  of  blood-vessels  are  likewise  superposed  in  these 
parts.  The  vascular  networks  are  superposed  in  the  same  manner 
in  the  foot  of  these  Ctenobranchs.  In  the  warty  skin  of  Helix  we 
find  a  distinct  capillary  system  for  each  verrucosity.  In  all  cases 
where  the  skin  is  very  erectile,  as  in  the  foot  of  the  LimaceSy  the 
capillary  vessels  are  very  large,  and  embrace  very  small  meshes. 
The  very  erectile  part  of  the  mantle  presents  an  extraordinary  vas- 
cularity with  very  narrow  meshes,  whilst  that  part  of  the  mantle 
which  envelopes  the  kidneys  and  the  liver  does  not  present  by  any 
means  a  like  richness.  In  no  part  of  the  skin  is  there  any  commu- 
nication between  the  veins  and  the  exterior.  Nor  do  the  veins 
appear  to  communicate  with  the  aquiferous  vessels.  M.Wedl,  how- 
ever, has  not  been  able  to  determine  whether  these  last  open  directly 
into  the  perivisceral  cavity,  or  whether  they  are  distributed  only  in 
the  foot. 

The  digestive  organs  of  the  Gasteropoda  present  great  variations 
in  their  intimate  structure.  Among  the  Helices  and  Limaces,  the 
circulatory  system  both  of  the  mucous  and  of  the  external  surface 
of  the  intestine  is  perfectly  closed.  There  even  exists  a  rich  capil- 
lary network  in  the  duplicature  of  the  mucous  membrane  which 
encloses  the  radula.  In  the  liver,  which  has  no  portal  system,  the 
bile  is  secreted  by  the  arterial  blood.  Some  arteries  encompass  the 
acini ;  the  mode  of  ramification  of  the  vessels  is  that  of  a  clustered 
gland. 

The  capillary  network  of  the  inner  surface  of  the  lungs  in  the 
pulmonate  Mollusca  is  one  of  the  richest  in  the  organism,  just  like 
that  of  the  branchisB  in  the  Ctenobranchs.  We  find  networks  com- 
posed of  large  meshes  in  the  kidneys,  around  the  mucus-glands  and 
flageUum,  and  in  the  seminal  capsule  (in  Helix),  whilst  the  albumi- 
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nous  and  hermaphrodite  glands  have  networks  of  oval  and  i^und 
meshes.  The  eye  and  the  ganglia  of  HeUa  present  ntimerous  vas* 
cular  rings  nnited  by  anastomoses. 

Although  the  researches  of  M.Wedl  have  been  confined  to  a  small 
number  of  species,  they  suffice,  however,  to  show  that  the  doctrines 
taught  by  M.  Milne-Edwards  with  regard  to  the  circulation  of  the 
Mollusca  will  not  hold  good  of  all  animals  of  this  class*. — Sitzungs- 
her.  ATcad,  Wiss.  Wien,  1868,  ii. ;  Bibl,  Univ.  September  15, 1869, 
BuU.  Sci.  pp.  76-80. 


Discovery  of  New  and  Bare  Fossils  in  the  Marl-Slate  of  Midderidge, 
To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History. 

Gentlemen, — ^Will  you  allow  me  a  line  in  the  next  Number  of 
the  *  Annals '  to  record  the  discovery,  by  Joseph  Duflf,  Esq.,  of  the 
following  interesting  species  in  the  Marl-Slate  of  Midderidge  ?  viz.  :— 
two  specimens  o{  Proterosaurus  Speneri ;  a  specimen  of  a  large  reptile 
of  undetermined  genus  and  species ;  several  examples  of  Dorypterus 
Hoffmannif  Germar ;  four  groups  of  the  palatal  teeth  of  Janassa 
hituminosa,  Schloth.,  sp. ;  a  specimen  of  Acrolepis  ea^sculptus,  Miinst.; 
and  the  head  and  teeth,  up  to  the  present  time  unknown,  of  Acro- 
lepis Sedgwichii,  Ag.,  and  Coelacanthus  granulatus,  Ag. 

With  these  remarkable  novelties  were  associated  numerous  remains 
of  the  fishes  and  plants  already  figured  and  described  in  English 
works,  and  some  additional  forms  of  plants  not  hitherto  announced 
from  the  Marl-Slate  of  England.  All  these  will  from  time  to  time 
be  described  in  de*tail  in  the  pages  of  the  'Annals.' 

I  remain.  Gentlemen, 

"Sours  truly, 

&IOHABD  HOWSE. 

17  Saville  Row,  Newcastle-upon-Tyne. 
October  25, 1869. 


*  Without  disparaging  the  importance  of  the  discovery  made  by  M. 
Wedl  of  the  numerous  capillary  networks  in  the  Gasteropods,  we  do  not 
think  that  the  non-existence  of  vast  blood-sinuses,  or  especially  the  ab- 
sence of  commwiication  of  the  vascular  system  with  the  exterior  world 
in  these  animals,  necessarily  follows  therefrom.  Quite  recently  we  have 
ourselves  examined  the  communication  of  the  pericardiac  sinus  with  the 
exterior  by  means  of  the  excretory  organ  in  Phyllirhoe,  and  we  do  not 
think  that  the  existence  of  this  communication  can  be  for  one  instant 
doubted.  This  also  applies  to  an  analogous  arrangement  described  in  the 
Pteropoda  by  M.  Gegenbaur  and  other  authors,  &c.  &c.— E.  CLAPAEinB. 
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XLIV. — List  of  Colecptera  collected  in  Vancouver's  Island  by 
Heniy  and  Joseph  Matthews,  with  Descriptions  of  some 
new  t^ecies.    By  Dr.  J.  L.  Leconte,  Philadelphia. 

By  the  kindness  of  my  friend  the  Rev.  A.  Matthews,  I  have 
been  permitted  to  examine  a  very  interesting  series  of  Coleo- 
ptera  collected  by  his  brothers  Henry  and  Joseph  Matthews  in 
Vancouver's  Island  and  British  Columbia.  Though  pertaining 
to  the  same  zoological  district  as  Oregon  and  Washington 
Territories,  several  species  not  yet  obtained  from  other  locali- 
ties occur  in  Messrs.  Matthews's  collection ;  and,  what  is  of 
equal  interest,  several  species  known  from  the  eastern  and 
central  parts  of  the  continent  have  been  found  to  extend  their 
range  to  the  Pacific  slope. 

Amongthe  former,  Zacottis  Matthewsii  (a  magnificent  copper- 
coloured  Broscide,  resembling  in  form  PromecoderuSy  but  allied 
by  ffeneric  characters  to  Miscodera)  stands  preeminent  as  one 
of  the  most  remarkable  additions  recently  made  to  the  North- 
American  insect-fauna.  Of  those  which  have  been  found  to 
extend  their  western  range  beyond  the  limits  within  which 
they  were  previously  known  may  be  mentioned: — Nebria 
masstay  Psydrus  piceus^  Platynus  cupripennisj  P.  bembidioideSj 
Anisodactylus  nigrita^  Dytiscus  Harrisiiy  Leistotrophus  cingu- 
latusy  Elaier  ajpicatusy  Corymbites  inflcUuSj  Clerus  nuhtliiSy 
Tricrania  Stansburiiy  Tragosoma  Harrisii.AcmcBops  strigilata^ 
Callidium  janthinumy  Monohammus  scutellatuSy  Saperda  calca- 
rata.  Flatyrhinus^  fasdatus. 

The  occurrence  m  a  far  northern  locality  of  such  forms  as 
Omus  Audomnii  and  Dyeanii^  Promecognathus  Icevissimtcsy 
Amara  califomicaj  Chlcenius  harpalinusj  Dichirus  piceusj 
Necrophorus  nigritay  Necrophilus  hydrophiloideSy  Oaontceus 
obesuSj  Polycaon   Stoutiiy   Coelus  ciliatuSy  Ccelocnemis  dtlati- 
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coUiSj  ErffcUes  spiculcUuSy  and  Meaosa  Chiexiy  all  of  which  are 
foana  on  the  Pacific  slope  in  more  sonthem  regions  of  Oregon 
and  California,  is  an  instructiye  fact,  and  not  without  signifi- 
cance as  indicating  a  greater  nniformitj  of  the  climate  of  the 
maritime  parts  of  the  continent  than  has  been  heretofore  sus- 
pected. 

In  conclusion,  I  would  desire  to  express  my  most  sincere 
thanks  not  only  for  the  privilege  of  investigating  the  series  of 
Messrs.  Matthews,  but  also  for  the  great  liberality  with  which 
I  have  been  permitted  to  select  from  it  such  specimens  as  were 
desirable  adoitions  to  my  cabinet. 


OmuB  Audouinii,  Seiche, 

Dejeanii,  Meiche, 

Gicindela  puipurea,  OUv, 

Yulgaris,  Satf  (green  race). 

Elaphms  califomicus,  Mann, 
Bletbisa  oregonensis,  Zee. 
— —  acutangidaj  Chaud. 
Loricera  10-punctata,  Esch, 
Trachypachys  ioermis,  MoUch, 
Nebria  Mannerheimii,  Esch, 

—  moBsta^  Zee, 

Leistua  ferru^osus,  Mann, 
Calosoma  tepidum,  Lee, 
Carabus  tsedatus,  Fab. 
Cycbrus  tuberculatus^  Harris. 

velutiniifl,  Men. 

■         angusticollis,  JFischer. 

—  angulatus,  Harris. 

marginatus^  Def. 

Promecognathuskdvissimus,  Cfhaud. 
Platynus  ovipennis  (Mann.), 
metallescens,  Lee, 

— —  carbo,  Lee. 

cupripennis  (Say)^  var. 

lutulentus,  Lee. 

strigicolliB.  Lee. 

bembidioiaes  (JKirhy). 

fraterculns,  Lee,,  n.  sp. 

Pterosticbus  berculaneuB;  mann, 

algidus,  Lee. 

ametbystinus,  Mann. 

longicollis,  iec. 

6-punctatus  {Mann.). 

Holciopnorus  ater  (I>^\). 
Amara  scitula,  Zimm, 
— —  impuncticollis,  Say. 

califomica,  Dej. 

Badister  antbracinus^  Lee. 
CblsBnius  barpalinusy  Esch, 
Zacotus  Mattnewsii^  Lee.,  n.  sp. 
Psydrus  pice  us,  Lee, 


Anisodactylus  (Dicbirus)  piceus 

(^Men.). 
—  nigrita,  Dej, 

semipunctatus,  Lee, 

confusus,  Lee. 

Harpalus  cautus,  D^. 
Patrobus  fulcratus,  Lee.,  n.  sp. 
Bembidium  simplex  (?),  Lee. 

f  n.  sp. 

Anisomeia  recta,  Lec.^  n.  sp. 
Colymbetes  densus,  Lee. 
Dynscus  parvulus,  Mann, 

Harrisii,  Kirhy. 

Necropborus  maritimus^  jSfann.,  yar. 

coniossor,  Lee. 

nimta,  Mann, 

poUinctor,  Lee.  (nee  Mann.). 

Silpba  lapponica,  Herbst. 
Necropbilus  bydropbiloides,  Mann. 
Creopnilus  yillosiis  (Cfrav.). 
Leistotropbns  cingulatus  (Grav.). 
Pbilontbus  cfdifomicus^  Mann, 

Latbrobium,  sp. 

Temnocbila  -niidicriranea,  Mann. 
Peltis  Pippingskoldii,  Mann, 
Pediacns  planus,  Lee. 
Cucujus  puniceuS;  Mann, 
Orpbilus  subnitidus,  Lee. 
Platycerus  csBrulescens^  Lee. 
Gerucbus  striatus,  Lee. 
Sinodendron  rugCMSum,  Mann. 
OdontsBus  obesus,  Lee. 
Dicbelonycba  fulgida,  l£C. 
Serica  antbracina,  Lee. 
Diplotaxis  brevicoUiS;  Lec^ 
Poiypbylla  10-lineatSL  Lee. 
Obalcopbora  angulicollis,  l£C. 
Dicerca  crassicollis,  Lee, 
Ancylocbira  msticorum,  Lee, 
Langii,  Lee. 
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Ancylocliira  lauta,  Lee, 

adjecta,  Lee, 

Melanophila  Drummondi  (Kirhy), 
CluysoDotliris  trineryia  (Kirby), 
Fornax  basalis,  Lee, 
Epiphanis  oomutus^  Each, 
Aiielastes  Latreillei,  Lee, 
Adelocera  rorulenta,  Lee, 

caTicollisj  Lee, 

Cardiophorus  longulus,  Lee, 
Cryptonjpnus  funebris,  Cand, 
Elater  apicatus^  8ay, 
— ^—  coidifer,  Lee, 

phoenioopterus,  Lee. 

anthracinusy  Lec,f  n.  sp. 

Megaj^entlies  stigmosus,  Lee, 
Dolopius  macer,  Lee, 
Limonius  subauratus,  Lee, 

nitidicollis,  Lee,^  n.  sp. 

Athous  fermginoBUfly  Eeeh, 

scissufl,  Lee. 

vittiger^  Lee, 

Sericosomus  incongruus,  Lee, 
Corymbites  SBripeniiis,  Leo. 

carbo.Xec. 

Suckleyi,  Lee, 

cruciatus,  Linn,  (race  festivus, 

JLteClm 

triundulatua  (Bandail). 

nubilus,  Lee, 

bombycinus  (Gemi,). 

iiiflatu8(<S!9^;asglaucus,  Oerm, 

fratemufl,  Lee,,  n,  sp. 

gracilior.  Lee. 

Asaphes  morio^  Lee, 

oregonus,  Lee, 

Eros  hamatus.  Mann, 
Photinus  facoia^  Lee, 
Podabms  comes,  Lee. 
Tricbodes  OTD&tas,Say, 
Clems  spbegeus,  Fab, 

ezimius^  Mann, 

1 nubilus^  Lee, 

Poljrcaon  Stoutii,  Lee, 

Cioide,  sp. 

Pbellopsis  porcata,  Lee. 

Coelus  ciliatu&  JEseh, 

Goniontis  ovaus,  Lee, 

Eleodes  producta,  Mann. 

Coelociiemis  dilaucollis,  Mann, 

Ipbthimus  serratus  {Mann,). 

Helops  Isetus,  Lee, 

DexKuroides  ephemeroides  (Mann,), 

Phryganopbilus  collaris,  JLec, 

Meloe  montanus,  Lee, 


Tiicrania  Stansbuzii  (Haid,), 
Dityliis  gracilis,  Lee, 
Asclera  nigra,  Zee.^  n.  Bp. 
Priognathus  monihcomis  (Band,), 
Dyslobus  decoratus,  Lee,,  n.  sp. 

granicoUis,  Zee.,  n.  sp. 

Pbyllobius  P,  sp. 
Alopbus  didymus,  Lee. 
Hylobius  P  tnniatus,  Lee, 
Plintbus  carinatus,  Mann, 
Pissodes  costatus,  Mann, 
Rbyncolus,  sp. 

Platyrhinusr  fasdatus  (OUv.), 
Ergates  (Trichocnemis)  spiculatus, 

Itee* 
Tragosoma  Harrisii,  Lee. 
Asemum  atrum,  HcUd, 

P  asperum,  Lee, 

Criocepbalus  productus,  Xm?. 
Tetropium  velutinnni,  Lee,j  n,  sp. 
UlocbsBtes  leoninus,  X«e. 
Necydalis  laevicollis,  Lee,,  n.  sp. 
Rbagiam  lineatum,  Oliv. 

investigator,  Mann, 

Toxotus  flavolineatus,  Lee» 

spurcns,  Lee. 

vestitusj  Hold, 

AcmsQops  stn^ata  (Fabr,), 
Leptura  cribnpennis,  Lee, 
san^inea,  Lee, 

—  dehiscens,  I/ec, 

—  yalida,  Lee, 

—  chrysocoma,  Kirby, 
IsBta,  Lee. 

fiasciventris,  Lee. 

quadrillum,  Lee, 

aolorosa,  Lee, 

obliterata  (Hald,), 

Matthewsii,  Lee,,  n,  sp. 

fuscicollis,  Lee, 

scripta,  Lee,,  n.  sp. 

Ciytus  undulatus,  Say, 

Sayi;  Lap, 

Rosalia  funebris,  Moteeh. 
Gallidium  janthinum,  Lee.  (race). 

dimidiatum,  Kirby. 

Yulneratum,  Lee. 

(Semanotus)  ligneum,  Fabr, 

Atimia  dorsalis,  Lee,,  n.  sp. 
Plectrura  spinicauda,  Mann. 
Mesosa  Guexii,  Lee. 
Monohammus  scutellatus  (race), 

Say. 
Saperda  calcarata,  Say, 
Aoimonia  externa  (Say), 

27* 
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New  or  remarkable  Species* 

Ctchkus. 

Cychrus  angulaiuSf  Harris,  Bost.  Joum.  Nat.  Hist. 

The  recovery  of  this  remarkable  species,  the  type  of  which 
has  disappeared,  enables  me  to  add  some  characters  to  those 
briefly  indicated  by  Dr.  Harris.  The  thorax  is  much  more 
polished  and  convex  than  in  any  other  species  found  on  the 
racific  slope  of  America,  and  is  very  narrowly  margined  and 
deeply  channelled ;  the  sides  are  distinctly  angulated  in  front 
of  the  middle,  oblique  towards  the  tip,  strongly  sinuate  to- 
wards the  base,  the  angles  of  which  are  rectangular  and  pro- 
minent ;  the  transverse  impressions  are  deep,  the  basal  ones 
well  marked,  not  punctured.  The  elytra  are  elongate-oval, 
narrower  than  in  ventricosusy  but  sculptured  in  nearly  the 
same  manner,  with  sixteen  deeply  impressed,  closely  punctured 
striae,  of  which  the  two  outermost  are  confused. 

The  head  is  obtusely  elevated  in  the  middle,  and  narrowly 
carinate  at  each  side  above  the  insertion  of  the  antennae,  the 
carinas  extending  along  the  superior  margin  of  the  eyes,  and 
bending  around  their  hind  margin ;  the  first  joint  of  the  an- 
tennae IS  stouter  than  in  C.  ventrtcosus^  but  neither  as  thick 
nor  as  long  as  in  (7.  criatatiLS,  The  feet  of  the  specimen  (a 
female)  are  proportioned  as  in  (7.  ventricoaus. 

Cychrus  tuherculattiSj  Harris,  Bost.  Joum.  Nat.  Hist. 

The  specimen  submitted  to  me  by  Mr.  Matthews  is  much 
larger  (23  millims.  long)  and  stouter  than  those  in  my  collec- 
tion, and  is  therefore  evidently  a  female :  this  species  is  there- 
fore to  be  placed  among  those  in  which  the  anterior  tarsi  are 
not  dilated  in  the  male  nor  furnished  beneath  with  brushes  of 
hair.  It  differs  from  all  the  other  species,  not  only  by  the 
peculiar  sculpture  (scabrous  upon  the  head  and  thorax,  tuber- 
culated  upon  the  elytra),  but  by  the  antennae  being  shorter, 
scarcely  more  than  half  the  length  of  the  body,  with  the  first 
and  third  joints  equal  in  length,  and  the  second  but  Uttle 
shorter ;  the  labrum  is  scarcely  longer  than  wide,  and  less 
deeply  bilobed  than  usual.  The  palpi  of  the  male  are  more 
broadly  securiform  than  those  of  the  female. 

Platynus. 
Platynus  ovtpennis  (Mann.). 

This  species,  rare  in  California,  has  not  been  heretofore 
found  in  the  more  northern  regions.    It  is  easily  distinguished 
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by  the  regularly  oyaL  deeply  striate  elytra,  without  distinct 
humeral  angles,  though  the  base  is  slightly  emarginate,  and 
the  basal  fold  meets  the  margin  in  a  well-defined  angle ;  the 
dorsal  punctures  are  three — ^the  first  on  the  third,  the  other 
two  on  the  second  stria ;  the  wings  are  not  deyeloped.  The 
prothorax  is  quadrate-oyate,  narrowed  behind,  scarcely  wider 
than  long,  with  the  sides  strongly  but  not  widely  margined, 
and  subsmuate  behind ;  the  hind  angles  rectangular,  not  rounded 
in  fiye  specimens,  feebly  rounded  in  a  sixth ;  the  oase  is  trun- 
cate, finely  margined,  somewhat  oblique  at  the  sides  near  the 
angles ;  the  transyerse  impressions  are  well  marked,  and  the 
basal  impressions  are  deep  and  not  punctured.  The  under 
surface  or  the  joints  of  the  front  tarsi  of  the  ^  are  clothed 
with  long  golden-yellow  hair;  the  front  tarsi  are  without 
grooyes ;  the  middle  and  hind  tarsi  haye  a  distinct  exterior, 
but  no  interior  grooye. 

PlatyniLS  fraterculuSy  n.  sp. 

jEneo-niger,  nitiduB,  alatus ;  prothorace  rotundato-quadrato,  postice 
paulo  angustiore,  latitudine  vix  breviore,  lateribus  et  basi  late 
rotondatis,  margine  laterali  anguste  reflexo,  angulis  posticis  ob- 
tusis,  subrotundatisy  licet  sat  distinctis,  basi  utrinque  late  im- 
pressa  et  subtiliter  rugosa;  elytris  elongato-ovalibus,  thorace 
paulo  latioribus,  striis  subtiHbus  baud  punctatis,  punctis  3  dor- 
salibus,  1"°°  in  2^%  alteris  in  stria  3**  sitis. 

Long.  7  millim. 

One  female.  This  species  appears  more  nearly  allied  to  P, 
Harrisiiy  Lee,  than  to  any  other  in  my  collection,  but  differs 
by  its  much  smaller  size  and  by  the  absence  of  the  impression 
near  the  posterior  end  of  the  fifth  stria.  It  resembles  in  the 
form  of  the  prothorax  P.frater^  Lee.*,  but  is  smaller,  and  has 
the  second  dorsal  puncture  on  the  second  stria,  while  in  that 
species  it  is  on  the  third. 

Zacotus,  noy.  gen.  (Broscini). 

Zacotus  Matthewsii. 

Supra  purpureo-cupreus,  nitidus,  subtus  niger ;  capita  obscure  cu- 

'    preo,  fronte  profunde  impresso,  lateribus  et  inter  oculos  yalde  ru- 

goso ;  prothorace  convexo,  ovato,  latitudine  paulo  longiore,  postice 

angustato  et  pedunculato,  lateribus  versus  basin  sinuatis,  linefi  dor- 

sali  profunda,  impressionibus  transversis  parum  distinotis ;  disco 

•  I  am  informed  by  Baron  Chaudoir  that  P.  fraterj  Lee,  is  the  same 
as  Ag&num  hrevicoUeyUe^y  iii.  169.  The  latter,  nowever,  is  described  as 
having  four  dorsal  pimctures,  while  in  many  specimens  of  P./ra^  whicl^ 
I  have  examined  I  perceive  but  three.  I  am  tnerefore  inclined  to  believe 
that  Dejean^s  species  is  only  an  individual  variation  of  P.fos8iffet\ 
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toto  tranBvenim  mgoso,  basi  pnnotato ;  eljtris  elongaio-OYalibns, 
conyeziB,  thorace  hand  latioribus^  striis  aubtalibns  sabpunctatis, 
intentitiiB  yage  impressiB,  parce  aubtiliter  rngoBb,  basi  Yirescenti- 
bus,  stria  soatellaii  distinota  pnncto  inagno  notata. 
Long.  18  millim.,  lat.  5*5  miUim. 

I  have  seen  but  one  badly  preserved  female  of  this  most 
interesting  addition  to  the  I^orth-American  fanna.  It  evi- 
dently belong  to  a  different  genus  £rom  anj  mentioned  by 
Mr.  Futzeys  m  his  Synopsis  of  Sroscini  f  Stettin.  Ent.  Zeitune, 

joints  of  the  antennso  and  tarsi  remain.  I  am  therefore 
unable  to  characterize  the  genus  anj  further  than  to  say  that 
it  resembles  somewhat  in  form  Promecoderua^  and  that  its 
place  in  the  tabular  arrangement  of  Mr.  Putzejs  would  be  in 
{(My  gg)y  probably  next  to  Misoodera  and  Broscosoma.  The 
mentum-tooth  is  moderately  large^  slightly  rounded,  and  is 
scarcely  perceptibly  impressed  at  tip :  the  temporal  suture  is 
not  visible.  The  first  dorsal  stria  commences  on  the  peduncle 
of  the  elytra,  as  in  Misoodera ;  the  scutellar  stria  is  connected 
at  the  base  with  the  second  stria,  and  is  marked  at  its  hinder 
end  with  a  large  puncture.  The  first  four  joints  of  the  an- 
tennsB  are  glabrous. 

It  gives  me  much  pleasure  to  dedicate  this  very  beautiful 
species  to  the  enterprising  explorers  to  whose  energy  and  per- 
severance during  the  many  privations  to  which  travellers  in 
North-western  America  are  exposed  we  owe  the  valuable 
collection  which  forms  the  subject  of  the  present  memoir. 

Patrobus. 

Patrobus  falcraJtus. 

Niger,  nitidus,  depressus ;  capite  profande  biimpresso ;  prothorace 
quadrato-cordato,  latitudine  paido  breviore,  postice  modice  anga. 
state,  lateribus  rotundatis,  anguste  reflexis,  versus  basin  late 
sinuatis,  angulis  posticis  rectis,  basi  medio  late  emarginato,  utrin>. 
que  vix  oblique,  foveis  basalibus  latis  profundis,  dense  punctulatis, 
carina  angulari  vix  distinota,  linea  dorsali  profunda;  elytris 
elongatis,  parallelis,  striis  haud  profundis  vix  punctulatis,  3^ 
punctis  3  dorsalibus  notata;  trodianteribus  posticis  elongatis, 
maris  acutis. 

Long.  11-5  millim. 

One  pair.  In  the  male  the  hind  trochanters  are  about  half 
as  long  as  the  thighs,  and  nearly  acute  at  tip ;  in  the  female 
scarcely  shorter,  and  rounded  at  the  tip. 

This  species  belongs  to  a  group  tnus  far  found  only  in 
Western  North  America,  distinguisned  by  the  great  length  of 
the  hind  trochanters.     In  the  depressed  form  of  the  body  and 
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parallel  elongate  ehrtra,  thej  resemble  in  appearance  P.  afigi- 
collisy  Randall,  and  P.  aterrtmuSy  Esch.,  but  differ  by  the  ejes 
being  less  prominent,  the  head  less  narrowed  behind,  and  the 
hind  angles  of  the  prothorax  less  prominent ;  the  third  and 
fourth  joints  of  the  front  tarsi  of  the  (J  are  scarcely  narrower 
than  the  first  and  second,  but,  as  in  otiber  species,  are  not  fur- 
nished beneath  with  papillse :  in  both  sexes  the  front  tarsi  are 
broader  and  furnished  beneath  with  more  abundant  long  golden 
haiiB  than  in  the  typical  PatrobuSy  and  the  fourth  joint  is  veiy 
distinctly  emarginate. 

Three  species  of  this  group  are  known  to  me.  agreeing 
closely  in  form  and  sculpture,  but  differing  chiefly  m  size, 
form  of  prothorax,  and  length  of  trochanters.  They  may  be 
distinguished  as  follows : — 

Patrobus  trochantericus, — Prothorax  scarcely  wider  than 
long,  very  slightly  narrowed  at  base,  sides  feebly  rounded  in 
front  of  the  middle,  and  slightly  sinuate  behind ;  hind  angles 
rectangular.  sUghtly  dentiform,  base  broadly  emarginate  at  the 
middle,  oblique  and  subsinuate  at  each  siae  near  the  angles ; 
basal  impressions  broad,  punctulate,  not  yery  deep ;  carina  of 
angle  feeble,  limited  by  a  distinct  but  short  impression :  hind 
trochanters  of  male  nearly  as  long  as  the  femur,  much  at- 
tenuated beyond  the  middle,  and  extremely  narrow  and  sharp 
at  the  tip ;  of  the  female  nearly  half  as  long^  as  the  femur, 
rounded  at  tip.  Length  13-14  millims.  Fort  Crook,  Northern 
California  (iJr.  G.  H.  Horn). 

Patrobus  californtcusy  Motsch.  Bull.  Mosc.  1859,  ii.  123. — » 
Of  the  same  size  and  general  form  as  the  preceding ;  but  the 
basal  impressions  of  the  thorax  are  shallower,  more  distinctly 
punctured,  and  the  carina  and  impression  near  the  angle  are 
wanting ;  the  base  is  much  more  oblique  at  each  side,  and  the 
angle  is  more  dentiform.  The  male  is  unknown  to  me.  The 
hind  trochanters  of  the  female  are  as  in  the  preceding,  nar- 
rowed towards  the  tip,  which  is  rounded,  and  are  about  half 
the  length  of  the  femur*     California  (Col.  Motschulsky). 

Pairohtis  fulcratus.  Lee,  aboye  described,  differing  by  the 
deeper  basal  impressions  of  the  prothorax,  by  the  base  being 
scarcely  oblique  on  each  side,  by  the  angles,  which  are  less  pro- 
minent though  more  rectangular,  and  by  the  less  elongated 
and  less  attenuated  hind  trochanters  of  the  male. 

Anisomera. 
Anisomera  recta, 

Elongato-ovalis,  seneo-nigra,  subtiliter  dense  reticulata;  prothorace 
longitudine  plus  triplo  latiore,  postice  subangustato,  lateribus  an- 
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tioe  late  rotandatiB,  yersos  basm  paulo  obliquis  vix  Bnbsmtiatisy 
angolifl  posticis  reotis,  basi  tnmcato ;  elytris  thorace  vix  latiori- 
buB,  ntrinque  seriebos  tribus  ponctoram  solitis,  externa  minus 
difltincta. 
Long.  10  millim. 

One  male.  The  first  three  joints  of  the  front  tarsi  are 
clothed  beneath  with  an  elongate  oval  brush  of  dense  hairs. 

This  s{>ecies  differs  remarkably  from  A.  cor  data  by  the  pro- 
thorax  being  scarcelj  perceptiblj  narrowed  behind ;  it,  in  fact, 
resembles  in  miniatore  a  Colymbetea  of  the  group  Meladenui ; 
but  the  ungues  of  the  hind  feet  are  equal  and  moveable,  and 
much  longer  and  more,  divergent  than  in  Agahus — precisely, 
in  fact,  as  in  Anisomera  cordata. 

Platycerus. 

Platycerus  casrvlescensy  Lee.  Proc.  Acad.  Nat.  Sci.  Philad. 

1861,  p.  345. 

A  remarkably  well-developed  ^  (14  millims.  long  exduding 
the  mandibles)  is  contained  in  Mr.  Matthews's  collection :  it  is 
much  larger  than  the  ty^,  which  was  found  at  Fort  Tejon, 
California,  but  agrees  with  it  in  form  and  sculpture;  it  is 
easily  distinguished  &om  P.  quercus  by  the  beautiful  purple- 
blue  colour  of  the  elytra,  by  the  tooth  on  the  upper  edge  of 
the  mandibles  near  the  tip  being  prominent,  and  by  the  apex 
hot  being  dilated  and  subserrate,  as  in  that  species,  but  only 
slightly  emarginate. 

Ceruchus. 
CenicJivs  strtatusy  Lee.  Proc.  Ac.  Nat.  Sc.  1859,  p.  55. 

The  only  male  of  this  species  I  have  seen  is  one  of  the 
valuable  acquisitions  of  Mr.  Matthews:  it  is  larger  (16'5 
millims.  long)  than  C.  ptceus,  as  might  have  been  anticipated 
from  the  larger  size  of  the  female ;  the  elytral  striaB  are  very 
strongly  marked,  as  in  the  female,  and  the  intervals  convex 
and  coarsely  punctured ;  the  frontal  excavation  is  much 
smaller  and  more  anterior  than  in  G.  piceua  S]  the  mandibles 
are  stouter,  more  curved,  and  the  tooth  at  the  middle  of  the 
upper  edge  is  very  much  broader,  its  base  extending  nearly  to 
the  base  of  the  mandible.  In  both  sexes  the  mi(Mle  thighs 
are  furnished  beneath  with  a  lar^e  patch  of  lone  yellow  hair; 
and  iA  the  male  the  middle  tibiSB  are  also  clothed  with  long 
yellow  hair  on  the  inner  face  from  the  middle  to  the  tip — 
characters  not  observed  in  (7.  piceusy  which  has  in  those  places 
only  a  few  scattered  hairs. 

A  fine  male  specimen,  collected  in  El  Dorado,  co.  Gala., 
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agrees  with  the  one  above  described  in  haying  the  under  sur- 
face of  the  middle  femora  and  the  inner  surface  of  the  middle 
tibiss  clothed  with  long  hair,  but  differs  in  the  frontal  excava- 
tion being  triangular,  much  larger  and  broader,  the  prothorax 
much  more  strongly  punctured,  and  especially  by  the  elytral 
strisB  bein^  very  fine,  .the  outer  ones  obsolete,  and  the  intervals 
perfectljr  flat  and  coarsely  punctured.  The  tooth  of  the  man- 
dibles rises  nearly  perpendicularly  about  one-third  from  the 
tip ;  the  angle  is  nearly  rectangular,  and  the  upper  edge  nearly 
horizontal,  extending  nearly  to  the  base,  giving  the  appear- 
ance of  a  curved  inner  outline  and  great  breadth  to  the  hind 
part  of  the  mandible. 

These  characters  seem  to  indicate. a  distinct  species,  to  which 
I  would  give  the  name  of  C.  punctaius, 

OoONTiEUS. 

OdontoBus  obesusy  Lee. 

One  well-developed  male  (10  millims.  long).  On  account 
of  the  resemblance  of  sculpture,  I  refer  it  to  this  species,  of 
which  the  female  only  was  previously  known  to  me  by  a  single 
Califomian  specimen.  The  clypeus  is  more  obtusely  rounded 
in  front  than  in  the  two  species  of  Eastern  America,  ^Ztcornti 
and  cornigerusj  and  somewhat  less  coarsely  punctured;  the 
horn  is  long  and  slender,  as  in  them ;  the  prothorax  is  similar 
in  form,  except  that  it  is  perhaps  a  little  shorter  and  more 
narrowed  in  front ;  the  medial  excavation  is  broader  than  in 
cornigerus  and  almost  as  in  jilicornis ;  the  anterior  declivity  is 
sparsely  punctured,  much  less  so  than  in  the  one  last  named ; 
the  lateral  elevations  are  longitudinal  and  laminiform,  as  in 
that  species,  but  the  excavations  at  their  base  are  smaller, 
more  aeepljy  indented  and  subtriangular,  and  the  crest  of  the 
elevation,  mstead  of  being  broadly  rounded  in  the  arc  of  a 
circle,  is  very  distinctly  and  nearly  rectangularly  angulated 
and  perpendicularly  declivous  in  front.  I  may  mention,  in 
order  that  the  three  species  may  be  readily  distinguished  by 
the  notes  here  given,  that  this  lateral  elevation  in  O.Jilicornts 
is  merely  a  subacute  tubercle  or  cusp,  and  that  the  dorsal 
groove  is  deeper,  narrower,  and  more  strongly  punctured. 

The  females  of  these  species  are  scarcely  to  be  distinguished, 
except  by  minute  differences  in  form  and  sculpture,  wnich  are 
not  very  obvious  without  comparison. 

Cardiophorus. 
Cardiophorus  hngulus^  Lee. 
Well-preserved  specimens  of  this  species  are  clothed  with  a 
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fine  cinereous  pubescence^  as  in  C.  gagatesj  from  which  it 
differs  chiefly  by  its  less  convex  prothorax  ana  elytra,  and  less 
rounded  sides  of  prothorax. 

Elateb. 
Elater  anthracinus. 

Kiger,  nitidus ;  pube  brevi  suberecta  nigra  parce  vestitaB,  prothoraoe 
latitudine  longiore,  antice  angostiore,  angulis  posticis  elongatis, 
fortiter  carinatis;  disco  convexo,  fortiter  sat  dense  punctato, 
punctis  baud  umbiHcatis ;  elytris  striis  punctatiB^  interstitiis  vix 
eonvexiSy  punctatis,  et  transversini  sabrogosis ;  tarsis  piceis ;  an- 
tennarum  articulis  2^  et  3*^*  conjunctis  sequente  paulo  longi- 
oribus,  hoc  2^  yix  latiore. 

Long.  10  nullim. 

One  pair.  In  the  male  the  prothorax  is  narrowed  from  the 
base  to  the  apex,  with  the  sides  oroadly  and  obliquely  rounded ; 
in  the  female  the  sides  are  nearly  parallel  behind  the  middle, 
then  rounded  to  the  tip,  and  the  elytra  are  more  obtuse  behind 
than  in  the  male.  This  species  is  allied  to  E.  carhontcohrj 
but  is  much  larger,  the  prothorax  is  more  strongly  punctured, 
and  the  third  joint  of  the  antennas  is  narrower,  it  also  ap- 
proaches very  nearly  to  an  Alaskan  specimen  of  E.  nigrinusy 
which,  however,  has  the  hind  angles  of  the  thorax  acutelyj 
not  feebly  carinate,  as  described  by  Cand^ze,  Elat.  ii.  475 ; 
it  differs  by  its  larger  size  and  greater  leneth  of  the  third 
joint  of  the  antennae,  which  is  distinctly  longer  than  the 
second,  and  by  the  somewhat  more  elongate  form,  longer  hind 
angles  of  the  thorax,  and  black  antennae  and  feet. 

LiMONIUS. 

Lirrumius  nitidicoUia, 

Nigro-ffinens,  nitidus^  parce  breviter  nigro  pubescens  ;  fronte  apice 
late  rotundatOy  margine  angoste  reflexo,  inter  antennas  biim- 
presso ;  capite  thoraceque  parce  distincte  punctatis,  hoc  latitudine 
paido  longiore,  antice  yix  angustiore,  convexo,  angulis  posticis 
acutis,  reflexis,  carina  brevi  margini  approximata^  minus  con- 
spicua,  basi  medio  broTissime  canaliculato ;  elytris  striis  subtili- 
bus  impunctatis^  interstitiis  plan  is,  biseriatim  punctatis ;  anten- 
narum  articulis  2^^  et  3'^®  sequalibus^  conjunctis  4^°  paulo  longi- 
oribus. 

Long.  6  millim. 

One  pair.  Similar  in  size  and  form  to  L.  querdnusy  but 
very  different  by  the  characters  given  above,  and  rather 
allied  to  L,  aurifer^  Lee,  though  quite  distinct  from  that 
species. 
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CORTMBITES. 

Corymbttes  triundulatusy  Lee.  Trans.  Am.  Phil.  Soc.  x.  457 ; 

Cand^ze,  Elat.  iv.  145. 

Ektter  triundukUus,  Randall,  Bost  Journ.  Nat  Hist.  ii.  12. 

A  female  specimen,  much  lareer  (11  millims.  lon^)  than 
those  from  Lake  Superior  and  Maine,  but  which  does  not 
differ  from  them  in  form  and  sculpture.  The  middle  angu- 
lated  dark  band  is  equidistant  between  the  other  two,  instead 
of  being  nearer  to  the  hinder  one  as  in  our  eastern  specimens; 
I  do  not  think  that  this  is  a  sufficient  character  to  establish 
it  as  a  distinct  species,  although  the  prothoraz  seems  to  be  a 
little  broader. 

Corymbttes  fraiemu^. 

Obscure  eeneus^  nitidus,  pube  cinerea  longiuscula  vestitus ;  prothorace 
latitudine  longiore,  fortiter  sat  dense  punctate,  angulis  postiois 
elongatis^  obliqms  at  vix  diyaricatis,  breviter  carinatis ;  elytris 
Btriis  angustis  vix  punctatis,  interstitiis  planis,  punctatis ;  anten- 
nis  pedibusque  piceis  vel  piceo-ferrugineis,  illis  articnlo  2>^  se- 
cundo  paulo  longiore  at  viz  latiore^  conjunctis  4^  baud  longioribus. 

Long.  15--17  millirn. 

One  pair.  Li  the  male  the  prothorax  is  gradually  narrowed 
and  feebly  rounded  on  the  sides  &om  the  base  to  the  apex ;  in 
the  female  the  body  is  more  robust,  the  sides  of  the  prothorax 
are  nearly  parallel  behind,  and  more  strongly  rounded  before 
the  middle. 

This  species  is  very  closely  allied  to  the  Alaskan  C.  angiLs- 
ticollisy  but  differs  chiefly  by  the  hind  angles  of  the  prothorax, 
which  are  not  so  narrow  and  are  scarcely  divaricated. 

ASCLEBA. 

Asclera  nigra. 

Gyaneo-nigra,  opaca,  brevissime  pubesoens;  prothorace  obovato, 
postice  angustatOy  latitudine  vix  longiore,  dense  punctulato,  apice 
subsinuato,  basi  late  rotundato,  apice  subconstricto,  lateribus 
medio  rotundatis,  postice  late  sinuatis,  disco  subtiliter  punctulato, 
foveis  tribus  latis  impresso,  ante  medium  subcarinato;  elytris 
confertissime  punctatis,  lineis  utrinque  tribus  angustis  elevatis. 

Long.  9  millim. 

One  specimen.  Resembles  somewhat  the  European  A. 
cceruleaj  but  differs  by  the  much  deeper  excavations  of  the  pro- 
thorax :  it  agrees  in  form  and  sculpture  with  the  Califomian 
A.  excavatay  Lee. ;  but  the  thorax  in  that  species  is  rufous, 
more  elongate,  and  much  less  punctured  than  in  the  present 
one. 
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Dtslobus,  Lee. 

I  have  associated  under  this  name  several  species  found  in 
Western  North  America  which  belong  to  the  tribe  Eremnini 
of  the  Oxjophthalm  Adelognath  Curculionidse.  according  to 
the  arrangement  of  Prof.  Lacordaire.  Thej  differ  from  the 
other  genera  known  to  me  hj  the  following  assemblage  of 
characters : — 

Rostrum  slightly  dilated  at  tip,  rather  thick,  flattened  above, 
feebly  carinate,  with  the  apical  lobes  divergent;  postocnlar 
lobes  of  thorax  more  or  less  ciliate,  and  very  feebly  developed, 
though  still  quite  apparent.  The  general  appearance  is  that 
of  0tiorhynchu8y  from  which  this  genus  differs  by  the  form  of 
the  eyes,  narrowed  and  angulated  beneath,  by  the  less  elon- 
gated scape  of  the  antennae,  and  the  postocular  thoracic  lobes. 

To  this  genus  belong : — 

Otiorhynchtia  segnisy  Lee. 

Dyslobus  grantcoUis. 

Niger,  squamulis  griseis  et  foscis  dense  vestitus  et  breviter  bnumeo 
pubesoens ;  thorace  latitudine  panic  longiore,  antice  vix  angns- 
tiore,  lateribus  rotondatis,  apice  et  basi  subtnmcatis  vix  rotnn- 
datis,  anguHs  omnibuB  obtusis,  dorse  transversim  convexo,  dense 
snbtilius  rugose  punctate  et  granulate ;  elytris  cenvexis,  evalibas, 
thorace  duple  latioribus,  apice  valde  declivibus,  striis  hand  im- 
pressis  e  punctis  magnis  cempositis,  inteistitiis  3%  5*,  et  7*  panlo 
elevatis  et  macuHs  obscuris  variegatis. 

Long.  10  millim. 

Vancouver's  Island  and  Pueet  Sound  (Mr.  G.  Davidson). 

The  beak  is  a  little  longer  than  the  head,  not  narrower  than 
the  front,  nearly  parallel  on  the  sides,  very  feebly  dilated  at 
tip ;  upper  surface  flattened,  carinate  from  the  base  to  between 
the  antennae,  where  the  carina  ends  in  an  elongate  fovea. 
The  antennal  grooves  are  short  and  oblique ;  and  under  them 
on  each  side  is  a  strongly  impressed  oblique  line,  nearly 
uniting  in  the  gular  transverse  impression.  The  front  is  broadly 
transversely  impressed  at  the  base  of  the  rostrum.  The  scales 
of  the  occiput  are  tinged  with  metallic  colours.  The  prothorax 
is  scarcely  one-half  wider  than  the  head,  a  little  longer  than 
its  width,  broadly  rounded  on  the  sides,  very  feebly  rounded 
and  nearly  truncate  at  base  and  tip ;  the  surface  is  densely 
rugosely  punctured,  and  between  the  scales  presents  small 
shfning  grauTiles.  fOie  elytra  are  nearly  twice  as  wide  as  the 
thorax,  and  about  twice  as  long  as  their  width,  oval,  convex, 
very  declivous  behind ;  the  striae  are  composed  of  large  shal- 
low punctures,  not  closely  placed ;  and  the  third,  fifth,  and 
seventh  intervals  are  slightly  elevated  and  darker  in  colour. 
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The  scape  of  the  antennse  is  slender  and  extends  to  the  back 
part  of  the  eyes ;  the  funiculus  is  slender,  and  longer  than  the 
scape ;  the  nrst  and  second  joints  are  equal  and  elonj?ate,  the 
third  is  two-thirds  as  long  as  the  second,  the  fourth,  fifth,  and 
sixth  equal,  each  a  little  shorter  than  the  third,  the  seventh  a 
little  longer ;  club  elongate-oval,  acute  at  tip.  The  first  ven- 
tral suture  is  distinct  and  straight,  the  second  and  third  are 
deeply  exarate;  the  last  ventral  segment  is  convex  towards 
the  tip,  and  the  extreme  tip  is  carinated  and  acute. 

In  D.  segnis  the  third  jomt  of  the  Ainiculus  of  the  antennae 
is  scarcely  shorter  than  the  second,  the  carina  of  the  rostrum 
is  very  feeble,  almost  obsolete,  and  the  lateral  oblique  lines 
below  the  antennal  grooves  are  entirely  wanting. 

Dyshlms  decoratua. 

Niger,  squamis  obscure  argenteis  et  cupreo-fuscis  variegatus,  paroe 
breviter  pubescens,  rostro  subcarinato;  thorace  latitudine  haud 
longiore,  antice  subangustato,  lateribus  rotandatis,  apice  basique 
fere  tmncatis,  angulis  omnibus  obtusis,  disco  transversim  convexo, 
profande  rugose  punctate  et  granulate ;  elytris  thorace  latioribus, 
elongato-ovalibtts,  apice  rotundatini  valde  declivibus,  striis  e 
punctis  magnis  magis  approximatis  compositis. 

Long.  7  miUim. 

Vancouver's  Island. 

Smaller  and  somewhat  more  robust  than  D.  granicolliSj  but 
apparently  congeneric  with  it ;  the  carina  of  the  rostrum  is 
more  feeble,  and  does  not  end  in  an  anterior  elongate  fovea ; 
the  lateral  oblique  lines  below  the  antennal  grooves  are  dis- 
tinct ;  the  funiculus  of  the  antennae  is  rather  stouter,  and  the 
third  joint  is  not  longer  than  the  following,  which  are  nearly 
as  broad  as  they  are  long;  the  elytral  striae  are  feebly  impressed 
and  composed  of  more  approximate  large  punctures. 

Two  other  species  of  this  genus  are  before  me — one  from 
Oregon,  one  from  California,  which  await  description  when  a 
general  synopsis  of  the  Curculionidae  of  the  United  States  is 
prepared. 

Tyloderea  ?  gemmatus,  Lee. 

is  related  to  DyshbuSj  but  differs  by  the  beak  being  more 
slender,  much  more  dilated  at  tip,  and  by  the  antennal  grooves 
being  longer  and  deeper.  The  first  and  second  joints  of  the 
funiculus  are  elongate,  the  third  to  the  seventh  are  nearly  equal 
in  length,  except  tnat  the  fifth  is  a  little  shorter.  The  postocular 
lobes  of  the  prothorax  are  equally  broad,  but  more  prominent 
and  less  fimbriate.  The  first  ventral  suture  is  deep,  and  feebly 
convex  forwards  at  the  middle ;  the  other  three  are  straight 
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and  deeply  exarate ;  the  lafit  ventral  segment  is  not  conyex, 
nor  subca^ate  at  tip.  The  thorax  and  elytra  are  studded 
with  scattered^  l^ge,  polished^anules  or  small  tubercles,  and 
the  strisB  are  not  apparent*  These  dijSerences  are  apparently 
generic ;  but  I  am  unwilling  at  present  to  do  more  than  pro* 
pose  the  name  Phymattnua^  and  to  indicate  it  as  probably  be- 
longing to  the  group  Phytoscaphi,  Lac.  Gen.  vi.  229. 

In  all  the  species  here  mentioned,  the  apical  cavities  (cor- 
beilles)  of  the  nind  tibise  are  broad,  oblique,  acutely  margined 
and  open  at  their  upper  limit ;  and  the  antennal  grooves^ 
though  oblique,  are  not  directed  below  the  inferior  angle  of 
the  eyes.  They  also  all  belong  to  a  great  division  of  Curculio- 
nidas  (embracing  the  greater  part  of  Lacordaire's  Ad^lognathes, 
with  some  of  the  short-beaked  Phan^rognathes,  such  as  Ea- 
diagogiiSy  among  our  North-American  forms),  which  exhibits 
a  remarkable  character,  not  known  in  any  other  group  of  Co- 
leoptera :  the  mandibles  of  the  freshly  developed  imago  have 
acute  pyramidal  appendages,  which  are  deciduous,  and  leave 
a  well-defined  scar  on  the  most  anterior  part  of  the  convex 
outer  surface  of  the  organ.  This  peculiar  structure  has  been 
mentioned  by  Lacordaire  (Gen.  vi.  p#  6,  note),  but  without 
attributing  to  it  the  importance  whioi  such  an  extraordinary 
character,  common  to  a  large  number  of  genera,  and  without 

Earallel  in  any  other  part  of  the  series,  seems  to  deserve.  I 
ave  placed,  in  an  unfinished  continuation  of  my  ^  Classification 
of  the  Coleoptera  of  North  America,'  all  such  forms  together 
as  a  subfamily,  under  the  name  Brachyderidse.  Sttones  and 
allied  forms  do  not  belong  to  this  type,  as  the  mandibles  are  not 
provided  with  the  deciduous  appendage,  nor  does  the  mentom 
cover  the  base  of  the  maxillae. 

Tetropium,  Kirby. 
Tetropium  velutinum. 

Nigro-piceum,  opacum,  subtiliter  sericeo  pubescens ;  prothorace  lati- 
tudine  haud  breviore,  lateribas  fortiter  rotundatis,  disco  confertis- 
sime  puuctulato,  sulco  dorsali  lato  profundo,  linea  Issn  polita 
versus  basin  notato ;  elytris  basi  nonnunquam  piceo-fermgineis. 

Long.  12-6-20  millim. 

Four  female  specimens  from  Vancouver's  Island,  Oregon, 
and  California  differ  from  T.  cinnamopterum^  Kirby,  found  in 
Eastern  America,  by  the  prothorax  being  not  wider  than  long, 
and  more  finely  and  densely  punctulate.  This  difference  ap- 
pears to  me  to  be  specific,  though  I  have  not  studied  the  group 
with  a  sufficient  number  of  specimens  to  give  my  opinion  muen 
value. 


collected  in  Vancouver's  Island.  383 

Necydalis, 

NecydaUs  lasvicoUis. 

Capite  thoraceque  nigris,  hoc  latitndine  paulo  longiore,  canyexo,  ni- 
tido,  fere  impunctato,  dorso  vix  canaliculato,  antice  posticeque 
transversim  impresso,  lateribus  medio  late  rotundatis  utrinque  vix 
Bubsinuatis ;  elylxis  obscure  fermgineis,  rugose  punotulatiBy  apioe 
piceis  et  transversiin  profunde  impressis  ;  abdomine  supra  piceo, 
infra  ferrugineo,  pectore  mgro ;  pedibus  obscure  ferrugineis ;  an- 
tennis  nigro-pioeis. 

Long.  IGmiUim. 

One  specimen.  Differs  from  N.  mellitue  of  Eastern  America 
by  the  more  robust  and  nearly  smooth  prothorax^  which  is 
scarcely  sinuated  on  the  sides,  and  by  the  elytra  hieing  much 
more  deeply  impressed  near  the  tip. 

Leptura. 

Leptura  fuscicolliSy  Lee.  Pac.  R.R.  Expl.  &  Surveys, 

Ins.  p.  65. 

Elongata^  aeneo-nigra;  capite  thoraceque  confertissime  subtiliter  punc- 
tatis,  hoc  transversim  profdnde  bis  constricto,  lateribus  medio  an- 
gulatis,  dorso  canaHculato  et  linea  IsBvi  notato ;  elytris  basi  thorace 
latioribus,  ab  humeris  sensim  angustatis,  apice  rotundatis,  vix 
subtruncatis,  confertim  fortiter  punctatis,  pube  br^vissima  parce 
yestitis^  nigris^  margine  lateralis  basali  et  apicali  vittaque  angusta 
dorsali  testacea  omatis;  pedibus  fuscis^  femoribus  rufis,  anticis 
supra,  posterioribus  apioe  fuscis. 

Long.  12  milHm. 

Yariat  testacea,  subsenea,  capite  thoraceque  fosco-seneis,  elytris 
vitta  lata  submarginali  paulo  obscuriore.  (Leo.  Pac.  E.E.  ExpU 
and  Surveys,  Ins.  p.  65.) 

A  fully  matured  specimen  from  Vancouver's  Island  evi- 
dently belongs  to  the  same  species  as  the  pale-coloured  speci- 
men from  California  previously  described  by  me.  It  is  allied 
to  the  Alaskan  L,  Frankenhaeuseri  and  madlentay  and.  apart 
from  differences  in  the  colour,  which  I  regard  as  of  no  impor- 
tance, only  differs  from  them  by  the  larger  size,  and  the  convex 
part  of  the  disk  of  the  prothorax  not  being  foveate  on  each 
side  of  the  dorsal  channel. 

The  two  larger  specimens  are  both  females,  and  differ  from 
the  male  types  of  the  Alaskan  species  by  the  more  slender  and 
less  elongated  antennae,  and  by  the  more  distinctly  emarginated 
eyes.  I  am  inclined,  in  view  of  the  great  differences  in  colour 
observed  in  certain  species  of  AcmoeopSj  to  regard  these  three 
forms  as  merely  varieties  of  one  species.     They  belong  to  a 
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group  of  the  genus  which,  from  the  slender  outline  and  the 
peculiar  conformation  of  the  prothorax,  bears  a  strong  resem- 
blance in  miniature  to  Toxotus. 

I  may  further  observe  that  the  elytra  of  the  specimen  above 
described  may  be  equally  well  said  to  be  pale,  with  a  broad 
black  sutural  stripe,  and  a  broad  black  dorsal  vitta  extending 
from  the  humeri  nearly  to  the  tip. 

Leptura  acripta, 

Elongata,fiisca,parce  pubeBcens;  capita  thoraceque  confertim  subtilius 
punctatiSy  hoc  apice  angustiore,  tubulatim  profdnde  constricto; 
basi  transversim  impresso,  lateribus  medio  rotundatis,  subangulatis, 
antice  posticeque  concavisy  angolis  posticis  hand  prolongatis; 
elytris  fortius  punctatis,  thorace  latioribus,  parallelis,  apice  rotun- 
datis subtroncatis,  pallide  testaceis,  lituris  nigris  omatis  (viz. 
striga  angusta  discoidali  a  basi  fere  ad  medium  extensa,  macula 
laterali  duplici  ad  medimn,  alteiisque  duabus  approximatis  ad  do- 
drantem,  exteriore  submarginali) ;  antennis  pedibusque  teetaceis, 
femoribus  posticis  extrorsum  late  infuscatis. 

Long.  lOmillim. 

One  female.  Belongs  to  the  same  group  as  L,  spTicericollisj 
and  related  in  form  and  sculpture  to  L.  aurata^  but  quite  dis- 
tinct by  the  peculiar  coloration.  The  black  marking^s  of  the 
elytra  ^aboveVentioned  area  narrowline  extending^  the 
base  to  about  the  middle,  slightly  oblique  and  gradually  nar- 
rowed behind,  a  lateral  or  submar^inal  spot  at  the  middle, 
composed  of  two  confluent  spots,  and  an  imperfect  band  behind 
the  middle,  half  way  between  the  spot  just  described  and  the 
tip :  this  band  is  composed  of  an  elongate  submarginal  spot 
and  a  smaller  discoidal  one ;  there  is,  besides,  a  very  famt 
fuscous  cloud  on  the  side  margin  near  \h&  base :  the  scutellum 
and  the  suture  for  a  short  distance  are  also  black. 

Leptura  Matthewsii. 

Nigra,  pubeBcens ;  elytris  a  basi  paido  angustatis,  confertim  subtilius 
punctatis,  flayo-testaceis,  apice  late  et  macula  magna  pone  medium 
ad  marginem  extensa  nigro-piceis,  apice  singolatim  rotundatis  ni- 
fescentibus ;  prothorace  latitudine  breviore,  apice  valde  angostato 
et  fortiter  tubulatim  constricto,  lateribus  obtuse  angulatis,  pone 
medium  fere  parallelis,  angulis  posticis  brevibus  acutis,  basi  late 
bisinuato,  disco  confertissime  fortiter  punctate,  ante  basin  profunde 
transversim  impresso. 

Long.  20  millim.,  lat.  7  millim. 

One  female.  Somewhat  related  to  Z.  cordifera^  but  much 
larger,  therefore  resembling  L.  ohliterctta  and  vittosa^  which, 
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however,  belong  to  a  different  group,  having  the  elytra  biden- 
tate  at  tip.  This  species  differs  conspicuously  from  L.  cordis 
fera  and  its  allies  by  the  tubular  constriction  of  the  apex  of 
the  thorax  bein^  very  well  marked  and  longer  than  usual^  and 
by  the  base  being  less  prolonged  at  the  middle  and  more 
broadly  bisinuate ;  the  posterior  impression  extends  entirely 
across  the  base,  and  is  very  strongly  marked  and  nearly 
straight. 

In  the  name  of  this  fine  and  conspicuous  species  I  desire  to 
commemorate  the  labours  of  Messrs.  Henry  and  Joseph 
Matthews,  who,  inspired  by  the  same  love  of  science  to  which 
we  owe  many  valuable  memoirs  in  entomoloffical  literature  by 
their  brother,  the  Rev.  A.  Matthews,  have  with  ^eat  zeal  ex- 

flored  the  wildernesses  of  British  Columbia  and  Vancouver's 
sland,  and,  in  fact,  have  obtained  the  best  material  yet  pro- 
cured for  a  study  of  the  distribution  of  species  in  those  regions, 
which  remain,  in  a  scientific  sense,  the  most  unexplorea  por- 
tions  of  North  America.         " 

Atimia,  Hald. 
Atimia  dor  salts, 

Nigro-picea,  pube  brevi  depressa  fulro-Bordida  dense  vestita ;  thorace 
latitudine  vix  breyiore,  quadrate,  ad  apioem  subito  angostato, 
lateribuB  haud  rotundatis,  modioe  punctaiio,  vitta  dorsali  lata  sub- 
nudar;  elytris  antice  parce  punctulatis,  vitta  denudata  sub- 
suturaU  pone  medium  extrorsum  bidentata,  et  sensim  angustata 
notatis. 

Long.  10  millim. 

Vancouver's  Island.  A  specimen  was  also  collected  in 
Southern  California  by  Dr.  Gr.  H.  Horn. 

This  species  is  very  closely  related  to  A.  confusa  ( Clytus 
confustis.  Say,  A,  tristiSj  Hali),  but  differs  by  the  prothorax 
being  less  transverse,  almost  quadrate,  and  scarcely  rounded 
at  the  sides,  except  near  the  apex,  where  it  is  suddenly  nar- 
rowed: the  arrangement  of  the  denuded  spots  is  somewhat 
similar ;  but  the  sides  of  the  thoracic  vitta  are  straight  and  the 
elytral  spots  are  confluent,  forming  a  vitta  extending  nearly 
to  the  tip,  with  two  external  dilatations — one  at  the  middle, 
the  other  at  the  extremity;  the  tip  of  the  elytra  is  more 
squarely  truncate,  and  the  general  form  a  little  less  robust 
than  in  A.  confasa. 
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XLV. — On  the  Nomenclature  of  the  Foraminifera.     By  Prof. 

T.  Rupert  Jones,  F.G.S.,  W.  K.  Parker,  F.R.S.,  and 

J.  W.  KiRKBY,  Esq. 

[Plate  Xm.] 

Part  XIII.   The  Permian  Trochammina  pnsilla  and  its  Allies*. 

§  I.  A  minute  serpuloid  fossil  occurring  abundantly  in  the 
Permian  Limestone  of  the  British  Islands  and  Germany  at- 
tracted the  notice  of  palaeontologists  twenty  years  ago.  Its 
tubular  and  variously  contorted  shell  suggested  an  Annelidan 
relationship,  though  its  minute  size  seemed  to  contradict  that 
notion.  Prof.  W.  King  had,  however,  from  the  first,  formed  the 
idea  of  its  being  related  to  the  Foraminifera ;  but  no  near  ally 
among  the  existing  Bhizopods  was  recognized  until  1856, 
when  one  of  us  referred  it  to  "/^m7&'«a,"  which  was  then 
supposed  to  include  both  opaque  and  transparent  monothala- 
mous  shells,  either  discoidal  or*  twisted  f.  In  1857  all  these 
together  were  spoken  of  aa  "  the  Spirillinas  [hyaline],  Comu- 
spircB  [opaque],  and  their  allies,"  common  in  the  recent  and 
tne  fossil  state,  and  as  including  the  minute  fossils  from  the 
Magnesian  Limestone  that  we  have  here  to  treat  of  (Ann. 
Nat.  Hist.  ser.  2.  vol.  xix.  p.  285,  &  note).  Further  distinc- 
tions had  been  made  by  1860,  when  the  opaque  forms  were 
subdivided — some  left  to  Cornuspira  and  others  placed  with 
Trochamminay  the  little  Permian  fossil  being  provisionally 
referred  to  the  latter  (Quart.  Joum.  Geol.  Soc.  vol.  xvi.  p.  305, 
note).  A  similar  intimation  of  its  alliance  is  given  in  Cfarpen- 
ter's  *  Introd.  Foram.'  (Ray  Soc.),  1862,  p.  142,  and  in  the 
'  Monograph  of  the  Foraminifera  of  the  Crag '  (PalaBont,  Soc.), 
1866,  p.  26.  Finally,  one  of  the  varieties  of  this  protean 
Microzoan  is  so  much  like  a  Miliola  that  one  of  us  referred  to 
it,  a  few  years  back,  as  Miliola?  pusillaX. 

§  II.  Frequently  this  little  fossil  occurs  as  casts  in  the  lime- 
stone (as  at  Humbleton,  near  Sunderland),  and  most  usually 
as  an  oblong  coil  of  white,  calcareous,  subcylindrical,  wire- 
like folds,  with  appreciable  intervals,  especially  between  the 
larger,  outer  folds.  A  central,  irregularly  twisted,  tubular 
mass,  of  about  -^  inch  in  diameter,  is  enclosed  in  eight  or 
nine  outer  folds ;  these  are  flat  or  slightly  concave  on  their 

*  The  last  Part  of  this  Series  of  Papers  was  inadvertently  entitled 
"Part  X.  (continued)"  instead  of  "Part  XII."  See  Ann.  Nat  Hist 
ser.  3.  vol.  xvi.  p.  15. 

t  In  1854  tne  discoidal  forms  alone  were  referred  by  one  of  us  (in 
Morris's  'Oatal.  Brit.  Foss.'  2nd.  edit.  p.  42)  to  ^' Spirillina." 

I  *  Synopsis  of  the  Geology  of  Durham  and  part  of  Northumberland/ 
by  R.  Howse  and  J,  W.  Kirkby,  P-  13.  8vo,  Newcastle,  1803. 
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inner  and  convex  on  their  onter  face,  and  are  arranged  longi- 
tudinalljy  not  all  on  the  same  plane,  but,  with  the  exception 
of  the  outermost  folds  (which  are  more  nearly  parallel),  cross- 
ing one  another  at  the  extremities  of  the  coil  at  various  angles. 
The  size  of  the  folds  gradually  increases  from  within  outwards, 
but  is  subject  to  irregularities  sometimes  suggestive  of  periodic 
constrictions  or  undeveloped  segmentation.  The  whole  fossil 
is  about  Vs*  ^^ch  long,  ana  ^V  ^^  breadth  and  thickness. 

Shelled  specimens  of  this  kind  are  abund^t  in  the  Magnesian 
Limestone  of  Yorkshire  ("  Lower  Limestone,"  in  an  old  quarry 
beside  an  inn  called  the  Hampole  Inn),  and  in  the  Zecnstein 
of  Germany  at  many  places.  It  is  this  form  which  was 
noticed  by  Geinitz  under  the  name  of  Serpula  pusillaj  and  by 
King  as  Foraminites  serpulotdes, 

§  III.  These  irregularly  coiled  varieties  are  accompanied  by 
others  that  have  a  more  discoidal  arrangement  of  the  whorls, 
which,  in  this  case,  fold  over  and  over  on  one  plane  or  nearly 
so,  making  a  flatter  shell,  more  or  less  oval,  and  leading  us  as 
it  were  to  the  regularly  discoidal  narrow-whorled  form  which 
was  described  by  one  of  us,  in  1850,  as  a  "  Spirillina  "  (in 
King's  '  Monograph  of  Permian  Fossils,'  p.  18).  The  speci- 
men then  referred  to  was  from  Tunstall  Hill,  near  Sunderland; 
others  have  been  met  with  in  the  Lower  Magnesian  Limestone 
of  Langton,  co.  Durham,  and  elsewhere. 

§  IV.  Another  form  of  the  same  kind  of  shell  as  the  first- 
mentioned  (§  II.)  has  thicker  folds,  arranged  more  flatly  on 
one  plane,  in  an  oblong  coil,  and  enveloping  one  another  on 
their  edges,  but  sometimes  showing,  on  the  flatter  faces,  parts 
of  the  eaiiy  whorls,  and  thus  much  resembling  some  Milioline 
shells.  Tiiis  is  especially  abundant  near  the  Hampole  Inn 
above  mentioned;  and.  judging  from  the  section  oi  a  shell 
given  as  fig.  19,  in  pi.  10  of  Geinitz's  '  Dyas,'  we  presume 
that  it  is  not  wanting  in  Germany.  Among  the  specimens 
from  Yorkshire,  some  of  the  Milioloid  varieties  become  oval, 
and  even  circular,  difiering  from  the  discoidal  forms  of  TV. 
pusilla  only  in  having  thicker,  broader,  and  fewer  whorls. 

§  V.  In  1856  one  of  us  discovered  numerous  minute 
"  arenaceous  "  Foraminifera  in  the  shelly  sands  of  the  Indian 
seas,  which  presented  in  their  contorted  tubular  forms  the 
required  recent  analogue  of  the  Permian  fossil.  Although, 
indeed,  the  majority  of  those  first  found  have  a  tendency  to 
fold  more  irregularly  than  the  then  known  fossil  specimens, 
yet  others  of  the  latter  have  since  been  abundantly  met  with, 
m  which  the  almost  discoidal  outer  folds  are  disposed  to  pass 
for  a  little  way  on  one  of  the  flatter  surfaces  of  the  shell,  and 
then  return  to  their  original  plane,  or  even  to  pass  round  about 
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the  former  whorls  of  the  shell  at  various  angles.  On  the  other 
hand,  the  recent  contorted  forms  are  associated  with  others  of 
similar  structure  and  habit,  but  more  or  less  discoidal  in  their 
mode  of  growth,  leading  us  towards  both  Trochammina  incerta 
(D'Orbigny,  sp.)  and  Tr.  injlata  (Montagu,  sp.) ;  and,  indeed, 
all  these  and  other  varieties  were,  in  1860,  included  under  the 
"second  species"  of  Trochammina*^  as  being  zoologically 
related  to  tne  typical  Tr.  sqaamxiJba ;  but,  of  course,  the  neces- 
sity of  retaining  binomial  appellations  for  wdl-marked  varie- 
ties, recent  and  fossil,  must  be  always  recognized.  For  these 
chief  varieties,  then,  the  names  Tr.  incerta  (D'Orb.),  Tr,  cha- 
roides(P.&J.)j  Tr.gordialis(P.&J.)j  Tr.8qtuimata(^.&J.)j 
and  Tr.  injlata  (Montagu)  were  adopted  f. 

In  a  paper  "  On  the  Occurrence  of  Foraminifera  in  the  older 
beds  of  the  Vienna  Sandstone,"  F.  Karrer  has  given  excellent 
figures  of  his  Trochammina  proteusX  froin  these  strata  of  Cre- 
taceous or  Lower-Tertiary  (?)  age.  Among  these  figures  we 
find  modifications  of  Tr.  gordialis  (figs.  1,  2, 3,  8),  of  charoides 
(fig.  4),  of  squamata  (fig.  6),  and  irregular  squamata^  or  trans- 
itional from  lobulate  gordialis  to  squamata  (fig.  5).  The 
Spirilline  or  discoidal  and  narrow-whorled  condition  ( Tr.  in- 
certa)^ from  the  same  beds,  is  given  as  Cornuspira  Hoemesi 
(fig.  10). 

§  VI.  With  some  of  the  above-mentioned  recent  and  fossil 
forms  the  different  specimens  of  the  little  Permian  fossil  under 
notice  are  readily  correlated.  Thus  the  perfectly  discoid^ 
narrow-whorled  individuals  come  in  the  same  group  with  Tr, 
incerta^  and  very  similar  S>hizopods,  having  piano-spiral 
shells  of  sandy  texture,  have  been  figured  and  described  from 
several  geological  formations,  and  have  received  different 
names,  as  shown  in  the  following  list  :— 

Hecent.     Operculina  incerta^  D*Orbigny,  1839.   Foram.  Cuba,  p.  49;  pL  6. 

figs.  16, 17. 
Lower  Cretaceous.     OperctiUna  cretaceOf  Heuss.  1846.    Verstein.  Bohm. 

Kreid.  p.  36,  pi.  13.  figs.  64, 65; 
Lias.     Orbis  ir^musy  Stricklaxtd,  1848.   Quart.  Joum.  G^l.  Soc.  vol.  ii. 

p.  SO,  fig.  a. 
Permian.     SpiriUina,  sp.,  Jones,  1850.    In  King's  Monogr.  Perm.  Foss. 

pp.  18-20 ;  and  in  Morris's  Catal.  Brit.  Foss.  2nd  edit.  p.  42. 
Chalk  and  Chalk-marl.     SpiriUina  cretacea,  Jones,  1854.     In  Morris's 

Catal.  Brit.  Fobs.  2nd  edit.  p.  42, 

*  Quart.  Joum.  Geol.  Soc.  voL  xvi.  p.  804.  The  "first  species,^'  or 
simplest  form,  has  been  since  ref^red  to  the  restricted  genus  "  WMim,^^ 
D'Orb. 

t  Op,  dt,  and  in  Carpenter's  *Introd.  Foram.'  p.  141,  pi.  11.  figs.  1-5. 

t  Sitz.  Akad.  Wien,  Math.-Nat.  Glasse,  vol.  lii.  1st  Abtheil.  1865,  pi.  1. 
figs.  1-8.  .     . 
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Lias.     ift9tniK»iMi  tfi/Sma,  Jones^  1854.    Ibid, 

London  Clay.     SpiriUtna,  sp.,  Jones,  1854.    Ibid. 

Recent.     SpmUma  arenacea,  Williamson.  1858.    Rec.  Foram.  Brit.  p.  03. 

pi.  7.  fig.  203. 
Recent  and  Fossil.     Troehammtna  {squamatd)  incertaj  Jones  &  Parker , 

1860.    Quart.  Joum.  Geol.  Soc.  vot  xvi.  p.  304. 
Recent  and  Fossil.     Ammodiscus  (species),  Reuss,  1861.     Sitzungsb. 

Akad.  Wien,  vol.  xliv.  (Zusam.  Foram.)  p.  366. 
Recent  and  Fossil.     Troehammtna  incerta,  Parker  &  Jones,  1802.     In 

Carpenter's  Introd.  Foram.  p.  141  &  p.  312,  pi.  11.  fig.  2. 
Lower  Cretaceous.     Comuspira  cretacea,  Reuss,  18(52  (Sitzungsbericbte 

Akad.  Wien,  vol.  xlvi.).    Foram.  Hils  und  Gault  &c.  p.  34,  pi.  1.  fig.  10, 

and  var.  irrefftdaris,  figs.  11  &  12. 
Tertiarv  (?).     Comufpira  Hoemesiy  Karrer,  1866  (Sitzungsb.  Akad.  Wien, 

voL  Hi.),  Auftreten  Foram.  &c.  p.  4,  fig.  10. 
Permian.    Serpula  Roeaskri,  Schmidt,  1867.    N.  Jabrb.  1867,  p.  583, 

pi.  6.  figs.  46, 47. 

For  the  distinctive  name  of  this  Permian  Rhizopod  the  ap- 
pellation Troehammtna  tncerta  (D'Orb.)  has  priority;  whilst 
zoologically  (that  is,  looking  only  at  its  real  specific  relation- 
ship, and  taking  the  gradations  of  form  as  vanetal)  it  belongs 
to  the  typical  Tr,  squamata.  For  convenience  of  reference, 
however,  this  Foraminifer  (PL  XIII.  fig.  l),as  in  other  cases, 
keeps  a  distinct  name ;  and  we  must  remark  that,  as  a  Per- 
mian organism  (if  its  geological  age  and  position  are  to  be 
regarded  as  of  any  special  importance),  it  first  received  its 
trivial  name  {RoessUri)  from  Dr.  E.  E.  Schmidt  (1867). 

A  variety,  in  which  the  tube  departs,  at  an  early  stage, 
from  the  spiral  to  the  straight  line  of  growth  (this  occurs  with 
very  many  Foraminifers),  has  been  recognized  and  figured,  as 
Serjpula  filum^  by  Dr.  E.  E.  Schmidt,  op.  dt.  p.  683,  pi.  6. 
fig.  48,  who  has  associated  it  with  the  spiral  form  (both  being 
regarded  by  him  as  Serpula- tubes),  because  it  also  is  free  and 
not  parasitic. 

.  §  Vll.  Less  regular  in  its  coil,  and  with  a  somewhat  broader 
whorl,  a  closely  allied  form  of  this  fossil  Trochammina  accom- 
panies the  foregoing,  and  is  figured  in  the  annexed  Plate 
XIII.  figs.  2  &  3.  Still  more  irregularly  folded  are  figs.  4, 
5,  &  6,  which  represent  the  well-known  "  Serpula pvMUcu^^  of 
Geinitz,  the  special  subject  of  this  notice  (see  above,  §  IL). 
Regarding  these  as  representing  a  form  requiring  a  distinctive 
name,  though  zoologically  linked  with  ng.  1  (by  means  of 
figs.  2  &  3),  we  must,  of  course,  use  the  long-established  trivial 
name  above  quoted,  and  refer  to  the  fossil  as  Trochammina 
pusilla^  Geinitz,  sp.  We  have  already  remarked  that  this, 
with  the  Spirilline  variety,  has  been  included  in  the  zoological 
species  Trochammina  squam^ata. 
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The  STnonjms  of  Trochammtna  puaiUa  are  as  follow : — 

SerpulapwiOa,  Geiniti,  1848.  Versteiiu  ZechBt.  Both.  p.  6;  pL  3.  figs.  3-6. 
Foraminites  serpuloides,  King,  1848.    Cat  Perm.  Foss.  Nortnumb.  p.  6. 
Qerpuia  P  putUla,  Jones,  1850.   In  King's  Monogr.  Perm.  Foss.  p.  57,  pL  6. 

figs.  7-0 ;  pL  18.  figs.  13  o-c?. 
Sermda  puiiUa,  Monu.  1854.   Cat.  Brit  Foss.  2nd  edit  p.  93. 

ish. 


S^riUmapunUa.  Jones,  1856.   In  King's  Memoir  on  Irish  Permian  Fossils, 

Joum.  ueoL  Soc.  Dublin,  toL  yii.  pifft  2.  p.  73,  pL  L  figs.  12  a,  b. 
Serpula  punlla,  Geinitz^  1861.   Dyas  &c.  p.  39^  pL  10.  figs.  15-21,  &  pL  12. 

fig.l. 
Serpula  pusilla,  Bolsche,  1804    Neues  Jahrb.  Min.  &c  for  1864,  p.  667. 

§  VIII.  Man  J  TrockammincB  {Tr.  gordialis  and  Tr.  cka- 
roidea)  from  the  warm  seas  resemble  Tr.  pusillay  bat  more 
especially  in  its  earlier  stage  of  irregular  couing ;  and  we  find 
individuals  of  this  stage  of  growth  or  knot-like  condition  in 
the  Permian  limestone  also  (see  figs.  7,  8) ;  and  we  can  refer 
to  them  as  TV.  gordialis^  the  synonyms  of  which  are  as  fol- 
low:— 

TrQcharmnma  (squanuria)  gordialis,  Jones  &  Parker,  I860.   Quart.  Jouin. 

Geol.  Soc.  voL  zvi.  p.  £K)4.  {SpirHlina  panBa,  Jones,  is  lefemd  to  in  the 

footnote  at  p.  306.) 
Trochamnwna  gordialisy  Parker  &  Jones,  1862.    In  Carpenter's  Introd. 

Foram.  p.  141. 
Trochammina  squamata^  Tar.  gortUaliSf  Parker  &  Jones,  1865.  PhiL  Trans. 

vol.  cIt.  p.  408.    (Reference  is  here  made  to  the  similarity  of  the  so- 

ealled  Serpula  pusilla^ 
Trochammina  priieus,  Earrer,  1866.    Ueber  das  Auftreten  yon  Foramini- 

feren  in  den  iQteren  Schichten  des  Wiener  Sandsteins  (Sitzimgsb.  Akad. 

Wien,  YoL  lii.),  p.  3.  figs.  1-8.    (Including  2V.  gordialis^  TV.  eharoides, 

Tr,  eguamatOj  and  intermediate  conditions.) 
Trochammina  eguamataj  var.  gordialis,  Parker,  Jones,  &  Brady,  1866. 

Monc^.  Foram.  Ora^,  p.  26.   (Reference  is  here  made  to  SpiriuinapiH 

siUa,  Jones,  and  Miltola  ?  pusiUa,  Kirkby.) 

&  IX.  In  fig.  9 J  PL  XIII.,  we  see  broad  short  whorls  making 
a  shell  that  somewhat  reminds  ns  of  the  BilocuHne  Miliolce. 
Still  more  neatly  and  compactly  arranged,  the  folds  constitute 
a  flattish  and  nearly  oblong  shell  (fig.  10),  or  a  broadly  oral 
and  almost  biconvex  shell  (fig.  11),  or  even  a  circular  shell 
with.sunken  faces  (fig.  12),  In  figs.  13  &  14,  the  exposure  of 
a  circumscribed  oval  portion  of  the  older  whorls  in  the  middle 
of  the  side-faces  of  the  subovate  shell  gives  it  a  particularly 
Milioline  likeness,  reminding  us  of  Trihculina  and  Quinque-- 
loculina.  Hence  one  of  us  thought  it  likely  to  prove  a  Miliolay 
and  referred  to  it  as  M.'i  piisula]  but  now  we  give  to  this 
variety  the  name  of  Trochammina  miliohides.  The  nearest 
published  drawing  is  Herr  Karrer's  fig.  2  of  Tr.  proteus ;  and 
indeed  it  is  essentially  the  same,  though  showing  a  greater 
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exposure  of  the  eaxly  whorls^  and  thus  constituting  ajpassage- 
form  between  TV.  gordialis  and  TV.  incerta  in  one  direction^ 
as  TV.  pusillu  is  a  hnk  in  another. 

We  may  here  remark  that  Trochammina  squamaia  (typica) 
has  a  veiy  near  relationship  to  Valvultna  in  structure  and 
habit^  though  it  possesses  more  chambers  and  wants  a  definite 
tongue-like  appendage  at  the  orifice.  This  alliance  has  been 
suggested  to  us  by  our  friend  and  colleague,  Mr.  H.  B.  Brady, 
F.L.S.,  whose  collection  of  these  Foraminifera  particularly 
exempufies  their  many  intermediate  gradations  of  form.  So 
also  TV.  tfi/ldta  sometimes  seems  to  become  Lituola  cana- 
rtensis  by  the  increased  coarseness  of  its  shell  and  its  more 
compactly  nautiloid  shape.  Indeed  there  is  no  real  specific, 
much  less  generic,  distinction  between  all  these  and  many 
other  associated  forms,  if  such  distinctions  fade  away  as  gra- 
dations of  intermediate  styles  of  structure  and  shape  become 
more  and  more  known. 

Again,  though  the  Miliolce  have  for  the  most  part  a  homo- 
geneous calcareous  shell,  yet  many  become  coated  with  a 
sandy  envelope,  and,  except  in  the  possession  of  a  tongue  or 
valve  at  the  aperture,  may  be  lineal  descendants  and  repre- 
sentatives of  such  forms  as  are  here  figured  in  Plate  XIII. 
figs.  9-14 ;  whilst  Cornusptra  and  Spirohculina^  in  particular, 
may  in  like  manner  be  descended  from  such  as  figs.  1-3. 

Whether  or  not  the  tongue-like  process  in  Miliola  and  the 
valve  in  Valvultna  are  essential  distinctions,  there  is  no  doubt 
that  there  is  a  considerable  range  of  variation  in  the  shell- 
structure  produced  by  these  and  other  simple  Protozoans, 
and  that  it  is  difficult  to  distinguish  the  limits  between  coarse- 
ness and  fineness,  roughness  and  smoothness,  when  the  amount 
of  sand  in  the  shells  of  some  forms  {ValvuUnay  Miltola^  Bull- 
minayTextulariay  &c.)  varies  from  much  to  nothing. 

J\  X.  Trochammina  pusilla  is  very  widely  and  very  plenti- 
y  distributed  in  the  Permian  rocks  of  England  and  Ger- 
many. In  Durham  it  ranges  from  the  lowest  beds  to  the 
midole  of  the  Magnesian  Limestone.  It  is  absent  in  the 
highest  beds.  In  x  orkshire  it  only  occurs  in  the  lower  beds 
of  the  series. 

It  usually  occurs  as  casts ;  sometimes  (in  hard  subcrystal- 
nlie  limestone)  it  is  seen  as  sections  showing  internal  struc- 
ture, and  occasionally  as  well-preserved  testiferous  specimens. 

In  Durham  it  is  found  in  the  "  Shell-limestone  "  at  Tunstall 
Hill,  Humbleton  Hill,  and  Claxheugh,  near  Sunderland. 

In  the  "  Lower  Limestone  "  of  the  same  county  it  occurs  at 
Hartley's  Quarry  and  Pallion  near  Sunderland,  Westoe,  Offer- 
ton,  Rough  Dene,  Eldon,  Langton,  Morton  Tinmouth,  Sum- 
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merhouse,  Thrislington  Gap,  Biuming  Waters,  Moorsley, 
Walworth  and  Limekiln  Banks,  south  of  Leg's  Cross. 

In  Yorkshire  it  is  very  abundant,  occurring,  with  the  Milio- 
loid  variety,  in  myriads,  in  the  dark-grey  limestone  of  Noster- 
field,  and  in  a  similar  limestone  at  Chapel  Houses, — ^also  at 
Gybdykes,  near  Masham,  Thornton  Watlass,  Linderick,  and 
Hampole. 

Li  Lreland  it  has  been  found  by  Prof.  W.  King  at  Tully- 
connel  Hill,  near  Artrea,  co.  Tyrone. 

In  Germany  it  is  very  common  in  the  Lower  Zechstein  of 
Corbusen,  near  Bonneburg,  and  at  other  places  in  the  vicinity 
of  Gera.  at  Moderwitz  (near  Neustadt)  on  the  Orla,  at  Kams- 
dorf  ana  Saalfeld,  and  in  the  Wetterau  ('  Dyas,'  p.  40).  It  is 
foimd  also  in  the  "  ^rauer  Mergel-Zechstein,"  overlying  the 
Zechstein  at  Gera  (King,  Joum.  Geol.  Soc.  Dublin,  1856). 

The  discoidal  or  /&>m7Ztna-like  form  ( 2V.  incerta)  is  found 
in  Durham  in  "  Shell-limestone "  at  Txmstall  Hill,  and  in 
"  Lower  Limestone  "  at  Langton,  Thrislington  Gap,  Walworth, 
and  Tiimekiln  Banks,  south  of  Leg's  Cross. 

The  Nosterfield  limestone,  when  cut  and  polished,  shows 
instructive  sections,  the  matrix  being  almost  black,  while  the 
shell-substance  is  white.  This  rock  is  similar  to  the  black 
limestone  of  Gera  and  Hanau. 
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This  little  fossil  is  always  associated  with  other  fossils,  such 
as  Producta  horriday  Gervilta  antiqtiay  and  Ichthyorachis  an- 
cemsy  often  with  other  Bhizopods,  and  as  often  with  an  obscure 

lant-like  fossil  which  has  been  named  Ghmdrus  mracOus. 

t  is  always  free  (not  attached  or  parasitic) ;  and  we  do  not 
see  anv  reason  to  follow  Dr.  Geinitz*  in  associating  the  fixed 
vermiform  fossil  {Vermilia  dbscwray  King)  with  Trochamevadna 
puailla. 

EXPLANATION  OF  PLATE  XHI. 

Fig,  1.  Trochmnmina  incerta.     From  Langton,  co.  Durham.     Magnified 

SO  diameteis. 
Figs,  2,  8.  2V.  pmUla^  subdiscoidal  forms.  Sunderland.    Magn.  15  diams. 
1^8.  4, 6, 6.  Tr,  pusiUaj  ordinary  forms.    Sunderland.    Magn.  15  diams. 
Figs,  7,  8.  Tr,  gordiaJis.    Tunstall  Hill,  Sunderland.    Magn.  15  diams. 
Figs,  9--14.  TV.  mtholoideSf  various  forms.   Sunderland.   Magn.  10  diams. 
Fig,  15.  Tr,  pusiUa,  section.    Nosterfield.    Magn.  15  diams. 
— ~— — — — ■  ■ '      ■       .  -  .,  -  ,  ■  ■     ■  .     ■         --,,.- 

•  '  Djras/  p.  89.  In  the '  N.  Jahrbuch  &c.'  for  1864,  p.  667,  Herr  Bolsche 
also  noticed  a  serpentine  fonn,  parasitic  on  shells  &c.,  and  intimated  that 
it  and  King's  V,  obscura  may  be  the  same  as,  or  varieties  of^  the  coiled 
i'orm» 
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XL VI. — Observations  on  the  Parasitism  oj^Bhipiplioras  para- 
doxus. By  Frederick  Smith,  Assistant  in  the  Zoological 
Department  of  the  British  Museum. 

Eyert  entomologist  will  read  Mr.  Murray's  paper  on  Rhipi- 

f  horns  with  great  interest ;  I  have  certainly  done  so,  because 
had  been  obligingly  informed  by  the  author  of  the  aim  he 
had  in  view,  that  of  proving  the  larva  of  Rhipiphorus  to  be, 
as  the  American  entomologists  have  happily  termed  it,  ^  a 
guest-insect "  whose  larva  feeds  upon  the  food  supplied  by 
the  wasp,  and  not  a  parasite  that  preys  upon  its  larva. 

I  had  certainly  considered  that  the  habit  of  the  larva  of 
Rhipiphorus  had  been  clearly  established  by  Mr.  Stone  five 
years  ago ;  I  therefore  looked  forward  to  the  publication  of 
Mr.  Murray's  paper  with  great  interest. 

When  I  refer  back  to  the  correspondence  which  I  possess 
from  Mr.  Stone,  and  refresh  my  memoir  by  so  doing,  I  at 
once  confess  myself  satisfied  as  to  the  habit  of  Rhipiphorus^ 
and  still  believe  its  larva  to  be  a  carnivorous  parasite. 

I  had  the  pleasure  to  hold  a  most  interesting  correspon- 
dence with  Mr.  Stone  relative  to  the  habits  of  the  wasp  and  its 
parasites,  during  a  period  of  about  six  years,  and  so  am  satis- 
fied as  to  his  accuracy  of  observation,  his  most  scrupulous 
adherence  to  facts,  and  facts  alone ;  for  he  never  indulged  in 
theory ;  he  was  a  plain  straightforward  observer,  indefatigable 
in  the  search  after  truth,  and  unremitting  in  his  attention  to 
the  most  minute  details  in  all  his  investigations. 

It  appears  to  me  only  necessary  to  read  a  single  paragraph 
in  a  communication  which  I  had  the  pleasure  of  laying  before 
the  Entomological  Society,  on  Mr.  Stone's  behalf,  to  convince 
any  person  of  the  habit  of  Rhipiphorus ;  it  is  as  follows : — 

"Un  the  19th  of  August  I  was  more  fortunate;  for  on 
taking  out  a  nest  of  Vespa  vulgaris^  and  proceeding  to  open 
the  closed-up  cells,  I  found  a  larva  of  the  parasite  firmly  at- 
tached to  the  full-grown  larva  of  the  wasp,  the  mouth  of  the 
former  buried  in  the  body  of  the  latter  just  below  the  head, 
its  neck  bent  over  that  of  its  victim,  whose  body  appeared  to  be 
tightly  compressed  by  that  of  its  destroyer,  showing  the  latter 
to  be  possessed  of  a  considerable  amount  of  muscular  power. 
It  was  of  minute  size  when  discovered,  andappeaxed  to  have  only 
very  recently  fastened  upon  its  victim ;  but  so  voracious  was 
its  appetite,  and  so  rapid  its  ^owth,  that  in  the  course  of  the 
following  forty-eight  hours  it  attained  its  full  size,  having 
consumed  every  particle  of  its  prey,  with  the  exception  of  the 
skin  and  mandibles,  which,  from  observations  I  have  since 
been  enabled  to  make,  these  creatures  retain  in  their  grasp 
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even  after  they  have  passed  into  the  pupa  state.  They  scarcely 
appear  to  cease  eating,  except  now  and  then  for  a  minute  or 
so,  from  the  time  they  first  begin  to  feed  till  they  have  become 
full-grown." 

Thus  we  learn  that  Mr.  Stone's  observation  was  not  confined 
to  that  of  the  single  larva  ^^  attached  to  the  full-grown  larva 
of  the  wasp ; "  on  the  contrary,  from  subsequent  observations, 
he  was  enabled  to  ascertain  that  these  creatures,  in  the  pupa- 
state,  retain  in  their  grasp  the  skin  of  their  victims. 

Again,  he  says,  "  I  took  out  thirteen  more  nests  of  F".  vul- 
aarisy  which  contained  examples  of  RhipiphoruSy  either  in  the 
larva-,  pupa-,  or  perfect  state.  In  one  tnat  had  been  destroyed 
by  means  of  gaa-tar  a  few  days  before,  I  was  fortunate  in  ais- 
covering  a  small  larva  of  Bhipiphorus  firmly  attached  to  its 
victim :  both  were  dead,  and  aii  become  partially  dried ;  so 
that  when  immeiBed  in  spirits  they  did  not  separate,  but  re- 
mained  attached  just  as  they  were  before  death. 

"  Another  nest  was  taken  out  on  the  2nd  of  September ;  and 
on  a  closed  cell  being  opened,  that  was  appropriated  to  a 
queen,  a  larva  of  Bhipiphorus  was  discovered ;  an  adjoining 
cell  contained  a  pupa  ;  b^th  these  were  about  double  the  size 
of  larvae  and  pupae  found  in  cells  of  worker  wasps." 

Shortly  after  the  publication  of  Mr.  Stone's  paper  in  the 
*  Zoologist,'  vol.  xxiii.  (1865),  that  gentleman  presented  to 
me  the  whole  of  the  collection  he  had  made  of  larvae  and  pupae 
alluded  to  in  his  paper.  I  have  before  me  a  small  phial  con* 
taining  the  larva  of  the  wasp  that  has  that  of  its  destroyer 
firmly  attached  to  it,  as  mentioned  above :  I  have  also  a  phial 
that  contains  a  number  of  pupae  extracted  from  worker-cells, 
together  with  one  extracted  from  a  queen's  cell,  showing  how 
greatly  these  parasites  differ  in  size ;  then  I  have  larvae  of 
wasps  only  partially  devoured,  together  with  undergrown  larvse 
of  Bhipiphorus.  To  myself  such  evidence  is  conclusive; 
and  it  only  remains  necessary  that  I  examine  how  far  Mr. 
Murray's   discoveries   are  reconcilable  with   the   apparently 

E roved  habit  of  the  parasitism  of  Bhipiphorus  as  discovered 
y  Mr.  Stone. 
Mr.  Murray  informs  us  that  Miss  Ormerod  observed  some 
cells  with  two  eggs  in  each  (about  four  in  a  score  had  two 
eggs) ;  in  others  a  young  larva  at  the  bottom,  and  an  egg  not 
yet  hatched  adhering  to  the  cell  higher  up.  Mr.  Murray  in 
these  cases  regards  one  of  the  eggs  as  that  of  Bhipiphorus ; 
this  is  exactly  what  I  should  conclude  would  be  the  case ;  the 
egg  of  the  parasite,  since  it  feeds  upon  the  full-grown  larva  of 
the  wasp,  Mter  the  latter  has  spun  the  silken  covering  to  the 
cell,  would  remain  undeveloped  until  the  wasp-larva  was  full- 
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grown,  and  therefore  not  previouBlj  in  a  suitable  condition  for 
the  larva  of  the  parasite  to  feed  upon. 

The  larva  of  Bhtjnpharusj  attached  to  that  of  the  wasp 
which  I  possess,  is  about  one-third  of  the  size  of  the  larva  of 
its  victim.  In  three  instances  Mr.  Murray  found  a  pupa  of 
the  wasp  and  also  that  of  Rhipiphorus  in  the  same  cell,  which 
is  considered  conclusive  against  the  idea  of  one  feeding  upon 
the  other ;  arid  it  is  assumed  that  thev  must  have  been  hatched 
in  the  same  cell,  bred  lovingly  together,  and  have  undergone 
their  metamorphoses  in  the  same  cell. 

I  confess  to  the  difficulty  of  satisfactorily  accounting  for 
this  ;  but  it  is  a  well-known  fact  that  parasites  do,  in  some  in- 
stances, feed  upon  the  larvae  of  insects  without  destroying 
them ;  this  is  of  course  in  cases  where  the  nourishment  required 
by  the  parasitic  larva  does  not  injure  or  destroy  the  vitality  of 
the  larva  preyed  upon.  Stylopa  is  an  instance  of  this  kind ; 
and  I  have  bred  a  species  of  Tctchina  and  a  perfect  example 
of  Saperda  populnea  from  the  same  cell.  Other  instances  of 
the  kind  might  be  readily  adduced ;  and  it  may  be  possible 
that  in  the  instances  mentioned  by  Mr.  Murray  the  larva  of 
Rhipiphorus  did  not  consume  the  whole  of  the  wasp-larva,  did 
not,  indeed,  destroy  its  vitality:  these  pupas  are  described 
as  being  stunted;  and  such  may  be  the  explanation.  Be 
this  as  it  may,  from  some  cause  or  other,  parasites  (I  do  not 
assert  that  all  do  so,  but  many  species)  vary  in  size  most 
astonishingly.  No  better  instance  of  this  can  be  mentioned 
than  that  of  the  common  ruby-tailed  fly,  Chrysis  ignita  :  this 
parasite  I  have  myself  reared  from  cells  of  Oaynertis  parietum 
and  0.  antilope ;  I  have  also  bred  them  from  the  nest  of  Vespa 
vulgaris  I  and  I  have  bred  them  from  the  cells  of  Osmia 
bicornis,  Osmia  parietina  has  also  a  species  of  Ch'ysis  para- 
sitic upon  it ;  I  bred  it  myself.  Now,  unless  we  conclude  that 
Chrysis  is  a  general  feeder,  that  at  one  time  it  is  nourished 
upon  lepidopterous  larves  stored  up  by  Odynerus^  then  that  it 
is  fed  by  the  social  wasp  F.  rufa^  and  lastly  that  it  feeds  in 
the  nests  of  Osmia  upon  pollen  and  honey,  we  must  con- 
sider it  to  be  a  carnivorous  parasite,  and  that  it  feeds  upon  the 
larvae  of  the  insects  whose  nests  it  infests. 

Now,  I  repeat,  I  know  of  no  parasite  that  differs  more  in 
size  than  Chrysis ;  and  this  must,  I  think,  be  attributable  to 
variation  in  the  amount  of  sustenance  they  obtain :  this  would 
certainly  be  very  great  in  the  instances  I  have  enumerated  of 
the  larvae  of  Vespa^  OdyneruSy  and  Osmia.  I  possess  examples 
of  (7.  ignita  varying  in  length  from  3|  to  7  lines.  I  may  also 
instance,  as  examples  of  parasites  that  differ  greatly  in  size, 
the  genera  Sitarisy  Mehcy  and  Rhipiphorus, 
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In  one  instance  the  larva  of  a  wasp  was  found  by  Mr. 
Murray  in  a  cell  together  with  one  of  RhipiphoruSj  both  being 
stunted  in  growth ;  in  this  case  I  am  led  to  believe  that  both 
died  before  the  parasite  was  full-fed,  the  stunted  state  of  the 
wasp-grub  being  just  what  would  naturally  result  from  such  a 
catastrophe.  The  nest  of  the  wasp  was  removed  from  its  situa- 
tion, and  both  perished  in  consequence ;  the  two  larvae  were 
found  head  to  head,  that  of  the  wasp  squeezed  out  of  shape, 
the  residt,  I  imagine,  of  the  dying  struggles  of  the  parasitic 
lar^a. 

In  cells  in  which  Rhipiphori  were  reared,  the  debris  of  the 
skin  of  a  wasp-larva  was  found,  which  Mr.  Murray  regards  as 
the  cast  skin  of  the  larva,  such,  in  fact,  as  is  occasional^  found 
in  the  cells  both  of  the  wasp  and  hornet ;  but  I  am  inclined  to 
regard  these  skins  as  those  of  the  larvae  upon  which  the  Rhi- 
piphori had  been  nourished,  and  from  which  they  had  extracted 
the  entire  contents. 

The  cells  which  contain  Rhipiphorus  will  always  be  found 
lined  and  capped  like  those  of  the  wasp,  because,  as  Mr. 
Stone  has  shown,  the  larva  of  the  parasite  does  not  commence 
its  attack  until  the  wasp-larva  is  full-grown  and  has  spun 
itself  up.  1  have  repeatedly  watched  the  larvae  of  wasps  in  the 
act  of  spinning  these  convex  caps  to  the  cells ;  and  until  the 
same  is  observed  of  the  parasite,  I  cannot  but  doubt  the  possi- 
bility of  the  latter  doing  so. 

The  following  observation  in  Mr.  Murray's  paper  must,  I 
think,  be  an  inadvertency : — ^^  I  here  assume,  as  1  think  is  Ihe 

feneral  belief,  that  this  lining  and  lid  are  spxm  by  the  pupae." 
scarcely  think  it  possible  mat  any  one  can  have  expressed 
such  an  opinion ;  I  at  least  am  not  aware  of  a  single  instance, 
and  conclude  that  for  pupae  we  should  read  larvae. 

There  are  other  portions  of  the  paper  which  I  leave  un- 
touched ;  some  because  I  am  not  able  to  suggest  any  satisfac- 
tory elucidation,  and  others  that  do  not  come  within  the  scope 
of  the  object  I  have  in  view,  that  of  endeavouring  to  account 
for  some  of  the  circumstances  observed  by  Mr.  Murray,  and 
also  of  stating  that  five  years  ago  Mr.  Stone  convinced  me  of 
the  true  parasitism  of  Rhipiphorus^  and  I  have  not  since  ac- 
quired any  information  that  mduces  me  to  change  my  opinion. 

The  following  extract  from  the  Papers  of  the  Ashmolean 
Society  strongly  supports  Mr.  Stone's  account  of  the  para- 
sitism of  Rhipiphoms.  After  an  observation  to  the  effect  that 
no  one  had  hitherto  observed  any  parasite  attacking  the  ant, 
wasp,  humble-bee,  or  hive-bee,  the  Rev.  E.  Bigge,  the  author 
of  the  paper  from  which  the  extract  is  made,  observes,  "  As 
regards  the  wasp,  however,  it  seems  that  this  exemption  does 
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not  exist ;  for  though  I  myself  have  not  been  so  fortunate  as  to 
find  any  specimens  of  ichneumon  in  their  nests,  one  has  been 
seen  in  them  by  Mr.  Denison  in  several  instances,  and  ob- 
served in  all  the  stages  of  its  growth.  It  is  described  by 
him  as  a  fly,  as  large,  or  nearly  as  large,  as  the  wasp  itself ; 
the  head  and  fore  part  of  the  body  black,  the  abdomen  yellow, 
with  a  dark  streak  down  the  back ;  legs  and  wings  black ; 
upper  wings  dusky.  This  fly  {Rhipiphorus)  deposits  its  egg 
upon  the  grub  of  tne  wasp  at  the  moment  it  assumes  the  pupa 
(V.  e,  spins  or  covers  itself  in  the  cell) ;  as  soon  as  the  egg  is 
hatched,  it  devours  the  grub  of  the  wasp  entirely,  and  itself 
assumes  the  pupa-  and  imago-form  in  the  cell  of  the  wasp." 


XLVII. — On  certain  nondescript  Bones  in  the  Skull  of  Osseous 
Fishes.    By  George  Gulliver,  F.E.S. 

After  the  much  ado  of  late  years  about  the  osteology  of  the 
fish's  head,  it  may  seem  surprising  to  announce  undescribed 
cranial  bones  or  ossicles  in  these  animals.  But  that  there  are 
such  pieces  of  the  skull  will  probably  be  admitted  by  anato- 
mists who  may  pay  attention  to  the  question. 

A  relation  of  tne  means  by  which  these  bones  became  known 
to  me  will  show  how  and  where  they  may  be  found  j  and  this 
is  the  object  of  the  present  communication. 

In  separating  and  trying  to  put  together  again  that  seg- 
ment of  the  fish's  skull  known  as  the  frontal  vertebra  or 
prosencephalic  arch,  I  have  always  found  supernumerary 
bones — that  is  to  say,  besides  all  those  usually  given  as  com- 
posing that  arch,  a  pair  of  neat  ossicles,  each  of  them  thin, 
cup-shaped  and  subconical,  somewhat  triangular  or  subpyra- 
midal,  and  measuring,  in  large  codfish,  about  three-fourths  of 
an  inch  across  the  base  of  the  cone  and  in  depth.  The  apex 
of  each  of  the  bones  is  rather  obtusely  pointed ;  and  either  of 
them,  with  its  small  end  most  deeply  placed,  occurs  regularly, 
sunk  into  a  pit,  and  easily  separable  therefrom  in  the  boiled 
fish's  head,  at  the  hind  part  ot  each  postfrontal. 

The  woodcut  represents,  of  the  natural  size, 
one  of  these  postfrontal  ossicles,  or  ea^ostfron- 
talsj  from  a  small  codfish. 

After  a  diligent  search  through  the  English 
books  of  comparative  anatomy,  I  have  been  un- 
able to  discover  any  notice  of  the  bones  in  ques- 
tion. And  as  they  had  so  often  puzzled  me,  I  took  them  to 
London,  on  the  6th  of  August  last,  when  and  where  they 
were  compared  with  the  admirable  preparations  of  the  skele- 
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tons  of  fishes  in  the  Museum  of  the  Bojal  College  of  Sur- 
geons ;  but  the  search  for  any  display  or  representation  of  the 
new  bones  in  that  great  collection  proved  eaually  fixdtless. 

On  the  4th  of  November  succeeding,  Mr.  James  Flower, 
the  eminent  articuktor,  kindly  showed  me  dissections  which, 
in  consequence  of  my  having  submitted  the  new  bones  to  his 
examination  on  the  4th  of  August  preceding,  he  had  recently 
made  of  the  skull  of  the  codfish.  And  I  was  gratified  to  learn 
that  he  had  thus  not  only  confirmed  my  discoverv  but  added 
to  it  the  discoveiy  of  other  and  similar  bones.  They  are  all 
of  the  squamous  kind,  and  shaped  something  like  small  and 
deep  limpet-shells,  and  occur,  as  before  said,  connected  with 
the  postfrontals  and  also  with  the  squamosals  or  mastoids 
and  the  epiotics  or  paroccipitals ;  so  that,  on  each  side  of  the 
head,  there  is  a  short  chain  of  the  new  bones  sloping  back- 
wards from  the  post&ontal  to  the  epiotic. 

Provisionally,  the  postfirontal  ossicles,  one  of  which  is  now 
figured,  may  be  called,  from  their  situation  and  for  conve- 
nience, e3q>o8tfrontal8, 

A  correct  imderstanding  of  "  the  bones  which  enter  into  the 
composition  of  the  skull  of  the  fish  "  is  said  to  be  "  the  key 
to  tne  composition  of  the  skull  of  all  Vertebrata."  But  now 
it  seems  that  all  these  bones  or  pieces  in  fishes  have  not 
hitherto  been  recognized,  much  less  understood ;  while  it  is 
obvious  that,  until  every  part  of  their  skull  has  been  estimated 
at  its  true  value  separately,  as  well  as  with  its  connexions  in 
the  species  and  homologies  as  regards  other  Vertebrata,  no 
complete  view  can  be  given  of  this  important  part  of  osteo- 

And,  no  doubt,  now  the  profound  practical  knowledge  of 
Mr.  James  Flower,  to  whom  this  science  is  so  much  indebted, 
has  been  directed  to  the  facts,  they  will  be  so  displayed  in  our 
national  museum  of  anatomy  as  to  afford,  imder  the  care  of 
the  excellent  professor  and  conservator,  every  facility  for  far- 
ther investigations. 

Canterbury,  Nov.  9,  1869. 


XLVIII. — Description  of  a  new  Species  o/'Epeira. 
By  John  Blackwall,  F.L.S. 

Epevra  Mengit. 

Length  of  the  female  -^  of  an  inch ;  length  of  the  cephalo- 
thorax  tV>  breadth  -rV  J  breadth  of  the  abdomen  4- ;  length  of 
an  anterior  leg  -^ ;  length  of  a  leg  of  the  third  pair  ■^. 

The  cephalothorax  is  convex,  glossy,  compressed  before, 
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truncated  in  front,  rounded  on  the  sides,  and  has  a  large  in- 
dentation in  the  medial  line  of  the  posterior  region ;  it  is  of  a 
pale  yellowish-brown  colour,  with  a  somewhat  obscure  soot- 
coloured  band,  which  is  bifid  before,  extending  from  the  me- 
dial  indentation  nearly  to  the  eyes,  and  a  short  streak  of  the 
same  hue  directed  backwards  from  each  lateral  pair  of  eyes. 
The  falces  are  powerful,  conical,  convex  near  the  base  in 
front,  somewhat  inclined  towards  the  sternum,  armed  with 
teeth  on  the  inner  surface,  and  of  a  brownish-fellow  hue,  the 
anterior  conyexity  being  rather  the  darkest.  The  maxillsB  are 
straight  and  increase  in  breadth  from  the  base  to  the  extremity, 
which  is  rounded ;  they  are  of  a  dull  reddish-brown  colour, 
being  darkest  in  the  medial  line.  The  lip  is  semicircular ; 
and  the  sternum  is  heart-shaped,  with  prominences  on  the 
sides,  opposite  to  the  legs.  These  parts  are  of  a  dark  reddish- 
brown  hue,  the  base  of  the  former  and  the  lateral  maxrins  of 
the  latter  bein^  much  the  darkest.  The  legs  are  long,  slender, 
provided  with  nairs  and  erect  black  spines,  and  of  a  yellowish- 
brown  colour,  the  tibiae  and  metatarsi  of  the  third  and  fourth 
pairs  haying  a  few  obscure  brownish  annuli ;  the  first  pair  is 
the  longest,  then  the  second,  and  the  third  pair  is  the  shortest ; 
each  tarsus  is  terminated  by  three  claws  of  the  usual  structure, 
and  below  them  there  are  several  smaller  ones.  The  palpi 
resemble  the  legs  in  colour,  but  they  are  without  annuli,  and 
have  a  slightly  curved,  minutely  pectinated  claw  at  their  ex- 
tremity. The  eyes  are  seated  on  black  spots  on  the  anterior 
part  of  the  cephalothorax :  the  four  intermediate  ones  nearly 
form  a  square,  the  two  posterior  ones  being  rather  wider  apart 
than  the  anterior  ones,  which  are  seated  on  a  slight  promi- 
nence ;  and  those  of  each  lateral  pair  are  placed  obliquely  on  a 
tubercle,  and  are  near  to  each  other,  but  not  in  contact.  The 
abdomen  is  oviform,  sparingly  clothed  with  short  hairs,  convex 
above,  and  projects  over  the  base  of  the  cephalothorax ;  at  its 
junction  witn  the  latter  part  a  semicircular  brown  mark  occurs 
whose  convexity  is  directed  upwards :  on  the  upper  part  there 
is  a  large,  olive-brown,  leaf-like  mark,  minutely  frecMed  with 

E ale-yellow,  and  more  or  less  tinged  with  red,  on  the  posterior 
alf  of  whose  sinuous  margins  there  are  several  black  spots: 
the  anterior  part  of  this  leaf-like  mark  is  the  broadest,  and 
comprises  a  large  irregular  white  mark,  to  which  succeed  se- 
veral somewhat  triangular  ones  that  diminish  in  size  as  they 
approach  the  spinners ;  the  entire  series  is  bisected  longitudi- 
nally by  a  fine  ramified  black  or  brown  line ;  on  each  side  of 
the  leaf-like  mark  there  is  a  broad,  irregular,  white  band, 
sometimes  having  a  tinge  of  pale  red ;  the  sides  have  a  dark^ 
brown  hue  mottled  with  pale  yellow,  and  the  under  part,  which 


400         Mr.  J.  Blackwall  on  a  new  Species  (T^Epeira. 

is  of  a  yellowish  colour  reticnlated  with  brown,  has  a  broad, 
dark-brown  longitudinal  band  in  the  middle,  bounded  on  each 
side  by  a  yellowish-white  line;  two  yellowish-white  spots 
occur  on  each  side  of  the  spinners ;  and  the  branchial  opercula 
have  a  brownish-yellow  hue,  that  of  the  sexual  organs,  which 
are  moderately  developed  and  glossy,  being  reddish-brown. 

The  male  is  smaller  and  darker-coloured  than  the  female ; 
but  its  legs  are  longer,  an  anterior  one  measuring  ^  of  an 
inch,  and  those  of  the  third  and  fourth  pairs  are  commonly 
without  dark  annuli.  There  is  a  general  resemblance  in  the 
design  formed  by  the  distribution  of  the  colours  on  the  upper 
part  of  the  abdomen  of  both  sexes,  but  it  is  not  so  well  defined 
in  the  male  as  in  the  female.  The  cubital  and  radial  joints  of 
the  palpi  are  short,  the  latter,  which  is  the  longer,  having  a 
very  minute  apophysis  at  its  extremity  in  W;  the  digital 
joint  consists  of  tiiree  parts :  one,  which  is  straight  and  glossy, 
with  a  minute  process  on  its  outer  side,  projects  in  front ;  an- 
other, united  to  the  base  of  the  former  on  its  outer  side,  is 
slender  and  hauy ;  and  the  third,  which  is  much  the  largest, 
is  somewhat  oval,  greatly  contracted  at  the  base,  convex  and 
hairy  externally,  and  concave  within ;  all  are  connected  with 
the  palpal  organs,  which  are  moderately  developed,  not  very 
complex  in  structure,  with  a  strong  piece  curved  obliquely 
from  the  upperside  to  their  extremity,  and  are  of  a  dark  red- 
brown  colour.  The  convex  sides  of  the  oval  parts  of  the 
digital  joints  are  directed  towards  each  other. 

This  spider,  which  varies  greatly  in  colour,  is  of  frequent 
occurrence  in  Denbighshire,  constructing  its  symmetrical  snare 
in  the  intervals  between  the  slender  branches  of  low  bushes, 
especially  of  such  as  grow  in  woods.  In  its  structure,  habits, 
and  economy  it  bears  a  very  close  resemblance  to  Epeira  in- 
clinata^  but  it  is  smaller  and  lighter-coloured  than  that  species, 
and  constantly  begins  to  pair  early  in  June,  about  three  months 
sooner  than  its  nearly  allied  congener. 

M.Menge,  in  his  ^  rreussische  Spinnen,'  p.  88,  pi.  14  tab.  24, 
has  noticed  several  minute  particulars  in  which  the  spider 
above  described  appears  to  differ  from  Epelra  incUnata  {Meta 
aegmentataj  Menge),  but  does  not  consider  them  of  sufficient 
importance  to  constitute  a  species.  The  interesting  fact  al- 
ready alluded  to,  of  which  M.  Menge  probably  may  not  be 
cognizant,  namely,  that  the  times  at  which  these  spiders  re- 
spectively arrive  at  a  state  of  maturity  are  separated  by  a 
period  of  rather  more  than  three  months,  I  regard  as  such  con- 
clusive evidence  of  their  specific  distinctness  that  I  do  not 
hesitate  to  confer  on  this  Epevra  the  name  of  the  distinguished 
Prussian  arachnologist. 


Mr.  T.  y.  Wollaston  an  the  Ooleoptera  of  St.  Helena.      401 

XLIX. — On  the  Ooleoptera  of  8t.  Helena. 
By  T.  Veenon  Wollaston,  M.A.,  F.L.S. 

[Continued  from  p.  d21.] 

Fam.  18.  Curcnlionida. 

(Subfam.  COSSONIDES.) 

Genus  27.  Stenoscblis. 
Wollaston,  Joum.  of  Ent.  i.  141  (1861). 

34.  Stenosoelis  hylaatoidea. 

S.  subcylindrica,  nigra  vel  nigro-pioea,  fere  calva,  subnitida ;  capite 
prothoraceqne  sat  profunde  et  confertissime  panctatis,  iUo  con- 
yexo  aequali,  hoc  subffiquali  postice  recte  truncato  immarginato, 
pone  medium  ad  latera  subrecto  sed  ibidem  paulo  sinuate ;  elytris 
piceis,  striato-punctatis  ao  rugose  seriatim  asporatis^  asperitate 
antice  plicaturas  transversas  sed  postice  tubercula  parva  acuta 
efformante,  interstitiis  minutissime  punctulatis ;  antennis  pedibus- 
que  piceis,  illarum  capitulo  horumque  tarsis  paUidioribus. 

Long.  Corp.  lin.  1=1-2. 

Stenoscdis  hplagtaides,  Well.,  loo.  cU,  142,  pL  11.  f.  1  (1861). 

The  examples  which  I  originally  described  of  this  curious 
insect,  and  for  the  reception  of  which  I  found  it  necessary  to 
establish  a  new  genus,  were  taken  by  the  late  Mr.  Bewicke, 
in  1860,  at  the  Cape  oi  Good  Hope ;  and  it  is  an  interesting 
fact,  therefore,  geographically,  that  (judging  from  an  exten- 
sive series  which  was  captured  by  Mr.  Melliss)  the  species 
would  appear  to  be  common  also  at  St.  Helena.  After  giving, 
in  the  ^  Journal  of  Entomology,'  a  lengthened  diagnosis  of  the 
roup,  I  added : — "  So  very  closely  does  the  present  insect,  at 
:st  sight,  assimilate  Hylaates^  that  I  had  re^rded  it,  previous 
to  a  critical  examination,  as  an  abnormal  member  of  that 

f:oup,  in  which  the  external  edge  of  the  tibisB  was  edentate, 
ut,  on  closer  inquiry,  it  proves  to  be  undoubtedly  one  of  the 
Gurculionidcey  the  entire  structure  of  its  slender,  toothless, 
apically  uncinate  tibiae,  and  its  unreceived  tarsi,  assigning  it 
to  that  family.  From  RhyncohiSj  however,  to  which  it  is 
clearly  related,  it  recedes  completely  in  its  excessively  short, 
broad,  thick,  and  subtriangular  rostrum,  in  its  very  abbre- 
viated and  differently  constructed  antennae  (which  have  appa- 
rently no  lateral  scroha  for  the  reception  of  their  scape),  in  its 
minute,  punctiform  scutellum,  its  more  globose,  exposed  head, 
and  in  its  longer  feet ;  and  I  should  consider  that  the  Madeiran 
Hexarthrum  is  perhaps  its  nearest  described  allv, — ^though  in 
that  genus  the  funiculus  is  only  6-articulate,  whereas  in  Ste- 
noscelia  it  is  7-." 

Ann,  &  Mag.  N.  Hist.  Ser.  4.   Vol.  iv.  29 
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Grentis  28.  Micboxylobius. 
Chevrolat,  Trans.  Ent.  Soc.  LoncL  i.  98  (1836). 

The  excessive  importance  at  St.  Helena  (where  it  is  mam- 
festlj  aboriginal,  and  to  which  it  seems  to  be  peculiar)  of  the 
little  Curculioniaeotis  genus  Microxylobius  induces  me  to  enter 
more  fullj  into  its  details,  in  this  memoir,  than  I  sliould  other- 
wise have  thoufi:ht  it  necessary  to  do :  and  therefore,  in  addi- 
tion  to  the  W  new  species  enunciated  below,  I  have  given 
emended  diagnoses  of  the  five  which  were  first  captured  by 
the  late  Mr.  Bewicke  in  1860,  and  published  by  myself  during 
the  following  year,  in  the  '  Transactions  of  the  Entomological 
Society  of  London.'  By  this  method  I  am  enabled  to  form  a 
monograph  of  the  genus,  as  known  up  to  the  present  date, — 
the  M.  WestwoodiL  for  me  reception  of  which  the  group  was 
originally  proposed  by  M.  Chevrolat  in  1834,  bein^  the  only 
representative  of  which  I  have  not  been  able  to  obtain  a  sight, 
and  concerning  the  exact  specific  features  of  which  I  am  con- 
sequently ignorant.  Indeed  it  is  much  to  be  regretted  that 
Chevrolat's  description,  both  of  the  genus  and  species,  is  not 
more  minute ;  for  had  it  not  been  for  Professor  Westwood's 
admirable  figure,  it  would  have  been  next  to  impossible  to 
gain  any  definite  idea  from  either  the  one  or  the  other. 

As  regards  the  structure  and  affinities  of  MtcroxylcbiuSj  the 
few  following  remarks,  which  I  appended  to  my  generic  dia- 
gnosis in  1861,  will  not  be  considered  out  of  place : — ^^*  After 
a  careAil  consideration  of  the  five  insects  described  below,  all 
of  which  were  taken  at  St.  Helena  by  Mr.  Bewicke  (amongst 
native  vegetation  on  the  extreme  summit  of  the  island),  I  have 
come  to  the  conclusion,  in  spite  of  their  great  varie^  of  out- 
line and  the  anomalous  character  possessed  by  two  of  them  of 
a  large  acute  spine  towards  the  base  of  the  upper  (!)  ec^e  of 
their  fsmorayi^sA  they  are  nevertheless  members  of  a  single 
group ;  and  1  am  the  more  convinced  of  this,  since  in  many 
well-known  Bhynchophorous  genera  (such  as  Ceuihorhynchus 
and  Ooeliodes)  we  have  exponents  with  toothed  thighs  (though 
toothed  in  the  usual  manner,  it  is  true — u  e.  on  the  t«naer 
side,  not  on  the  upper),  and  others  with  simple  ones.  For 
when  we  take  into  account  their  peculiar  feature  of  a  five- 
jointed  fimiculus,  as  well  as  their  more  or  less  glabrous* 

*  Altbougli  true  in  the  majority  of  the  species,  the  character  ^'  coipoie 
glabro  "  will  not  rigidly  applf,  I  now  find,  to  the  entire  fj^enus ;  for  in  the 
M,  vestitus  rwhich  may  |iOMt&y  prove  to  be  conspecific  with  the  M,  WeH- 
woodii  of  Cnevrolat)  the  body  is  sparingly  sericeous,  whilst  even  in  Hie 
M,  lacertosus  there  are  indicanons  of  very  short  and  minute  hairs  arranged 
down  the  interstices  of  the  elytra. 
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bodies,  their  obsolete  scatella,  and  the  other  essential  points 
of  their  structure^  it  is  impossible  to  help  perceiving  that  they 
are  all  nearly  akin  inter  ee^  and  cannot  properly  be  separated. 
I  haye,  howeyer,  formed  a  distinct  section  for  tne  dentate  spe- 
cieSy  and  haye  giyen  to  it  a  proyisional  name,  in  the  eyent  of 
its  beine^  found  desirable  hereafter  to  detach  it  from  the  other." 
''  Almough  members  of  the  same  subfamily,  and  possessing 
a  fiye-jointed  faniculus,  the  Microofylohn  are  essentially  dis* 
tinct  nrom  the  Pentarthraj  and  may  be  regarded  as  a  little 
geographical  assemblage,  in  all  probability  (like  the  Caulo^ 
truptdes  in  Madeira),  peculiar  to  ot.  Helena.  Apart  from  their 
yery  great  difference  of  outward  configuration,  and  the  spini- 
ferous  femora  of  some  of  them,  they  may  be  known  from  the 
Pentarthra  (which  are  narrow,  cylindrical,  linear,  deeply 
sculptured  insects,  on  the  Meaitea  and  Goasonua  type)  by  their 
obsolete  scutellum  and  more  elongated  limbs  and  rostrum — 
the  latter  of  which  ""is,  moreoyer,  less  straightened,  and  has 
the  antennaa  inserted  much  nearer  to  its  apex ;  whilst  the  an- 
tenn»  of  the  Pentarthra  are,  in  both  sexes,  medial^  or  (if  any- 
thing, perhaps)  implanted  a  trifle  eyen  behind*  the  middle 
rather  than  before  it." 

§  I.  Femora  muttca,     (Microxylobii  typid.) 
A.  Funiculi  art^  !"»«•  secundo  diatinete  latior;  2^^  tertio  vix  Umgior, 

35.  Microxt/lobiua  Weatwoodii. 

M,  "  nigro-ceneus,  glaber;  capite  rostroque  punctnlatis,  thorace 
constricto  infra  apicem,  elytns  subrugatis,  corpore  subtus  puncta- 
tissimo.  Long.  corp.  lin.  circiter  1,  lat.  \  lin. — Ex  museo  D<ym, 
Saunders,     Habitat  ins.  St.  Helena."  [£x  ChevrolatJ] 

MicroxylMus  WestwoodiL  Ghevr.^  Trans.  Ent  Soc.  Lond.  L  88.  pi.  10. 

f.  6  (1836). 
y  WoU.,  ifnd,  V.  (n.  s.)  881  (1861). 

This  species  being  the  one  for  which  the  genus  was  origi- 
nally founded  by  M,  Cheyrolat,  I  haye  no  choice  but  to  regard 
it  as  the  type  of  the  group ;  and  it  is  therefore  extremely  un- 
fortunate that  I  should  haye  been  unable  to  obtain  a  glance  at 
the  indiyidual  from  which  Prof.  Westwood's  excellent  figure 
which  accompanied  the  diagnosis  was  drawn.  Judging  from 
the  plate  aloney  I  should  haye  been  contented  to  cite  the  follow- 
ing species  (which  I  describe  under  the  triyial  name  of  veatitua) 
as  the  true  Jf.  Weatwoodiij  had  not  Cheyrolat  distinctly  stated 
his  insect  to  be  glabrouay  and  not  only  to  haye  its  elytra  less 
parallel  (or  more  expanded  behind  the  middle)  and  with  the  base 

*  This,  howeyer.  is  hardly  the  case  in  the  St.-Helena  P.  suhctBcum, 

29* 
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and  suture  raised^  but  its  tibias  likewise  (as  I  believe)  to  be  more 
curved  and  robust.  Still  it  is  not  impossible  that  Ckrevrolat's 
example  may  have  been  an  old  and  worn  one,  from  which  the 
rather  sparing  and  delicate  pubescence  had  been  rubbed  off, 
in  which  case  there  is  at  least  an  additional  chance  that  it  may 
prove  eventually  to  be  identical  with  my  M.  vestitus ;  but,  as 
the  group  is  evidently  rich  in  species,  I  am  inclined  to  suspect 
that  the  "  raised  suture  "  and  other  minute  characters  (as  re- 
corded) wiU  tend  to  separate  the  M.  Westwoodii  from  its  mani- 
festly near  ally. 

36.  Microxylohiua  vestttusy  n.  sp. 

M,  elongatus,  angnsto-fosiformis,  seneo-picens,  subopacus,  pilisqne 
brevibus  sericeis  demissis  folvo-cinereis  parce  vestitus;  capite 
rostroque  alutaceis,  minute  et  leviter  punctulatis,  hoc  breviusculo 
Bed  subgracili-line^  et  supra  subgibboso ;  prothorace  subovato, 
pone  medium  rotundato,  alutaceo  et  punctulis  levibus  parce  irro- 
rato ;  elytris  confuse  rugulosis  (vix  punctatis,  vix  tuberculatis,  et 
yix  striatis) ;  antennis  pedibusque  piceo-testaoeis. 

Long.  Corp.  lin.  1|. 

Judging  from  the  short  diagnosis  of  the  M.  Westwoodii^  that 
species,  the  present  one,  and  the  following  are,  from  their 
smaller  size  and  (I  believe)  less  glabrous  surfaces,  more  nearly 
related  inter  ae  than  they  are  with  the  other,  members  (hitherto 
detected)  of  this  curious  little  group.  As  already  implied,  the 
description  published  by  M.  Chevrolat  of  the  M,  Westwoodii^  if 
not  positively  inaccurate,  is  so  manifestly  insufficient  to  dis- 
tinguish it  from  the  allied  representatives  of  a  genus  like 
Miaroxylohius  that  I  should  not  feel  altogether  surprised  if  the 

E articular  species  now  under  consideration  (and  to  which  I 
ave  given  the  name  of  vestitus)  should  prove  eventually  to  be 
identical  with  the  M,  Westwoodii 'y  for  if  the  example  de- 
scribed by  Chevrolat  happened  to  be  an  old  and  worn  one, 
from  which  the  rather  delicate  and  sparing  sericeous  pubes- 
cence had  been  accidentally  rubbed  off,  the  main  and  most 
important  feature  in  a  small  assemblage  the  exponents  of 
which  are  principally  altogether  bald  may  have  been  over- 
looked, and  the  species  enunciated  as  "  glabrous."  Of  course, 
however,  I  cannot  venture  to  act  on  such  an  assumption,  and  I 
have  therefore  treated  the  present  Microocylobius  (from  a  single 
specimen  now  before  me,  which  has  been  communicated  by 
Mr.  Melliss)  as  new.  Its  narrowish,  elongate-fusiform  outline 
and  somewhat  sparingly  and  minutely  sericeous  brassy-brown 
surface,  added  to  its  alutaceous  head  and  prothorax  (on  the 
latter  of  which  the  small  and  lightly  impressed  punctules  are 
rather  remote),  its  somewhat  narrow  and  parallel  but  not  very 
elongate  rostrum  (which  is  a  trifle  gibbous  above  the  implanta- 
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tion  of  the  antennse),  its  confusedly  rugulose  elytra  imd  com- 
paratively  pale  limbs,  will  sufficiently  distinguisn  it. 

37.  MicroxyhhiiLS  lacertoavs. 

M,  elongato-ovatas  (elytris  pone  medium  Bublatioribus),  niger  (im- 
matoros  picescens^  sed  nidlo  modo  metallicus),  opaous,  alutaoeus; 
capite  rostroque  oonfertissime  punctatis,  hoc  crassOy  Bubtriangu- 
lari,  convexo;  prothorace  amplo,  longiusculo,  ad  latera  minus 
rotundato,  suboonvexo,  ubique  grosse  confertissime  et  (preesertim 
versus  latera)  rugose  punctate;  elytris  subseriatim  tuberculatls 
(nee  punctatis),  interstitiis  leviter  costato-elevatis  setulisque  mi- 
nutissimis  cinereis  (interdum  vix  observandLs)  uniseriatim  obsitis ; 
antennis  pedibusque  (praesertim  posticis)  breviusculis,  crassius- 
culis^  rufo-piceis. 

Long.  Corp.  Im.  l|-li. 

Microxylobius  lacertosta,  WolL,  Trans.  Ent  Soc.  Lend.  y.  881,  pi.  18. 
f.  5  (1861). 

Several  examples  of  this  little  Microxt/lobitis  are  amongst 
Mr.  Melliss's  Coleoptera ;  and  as  it  was  also  found  by  the  late 
Mr.  Bewicke  during  his  few  hours'  visit  to  the  summit  of  the 
island  in  1860,  there  is  sufficient  reason  to  conclude  that  it  is 
not  uncommon  in  the  higher  districts  at  St.  Helena.  In  size 
it  appears  to  be  scarcely  larger  than  ihe  vestttus  and  West- 
wooaii]  but  it  is  altogether  more  robust  and  deeply  sculptured, 
blacker  and  more  opaque;  its  rostrum  is  thicker  ana  more 
triangular,  its  punctation  is  much  more  dense  (as  well  as 
coarser),  its  limbs  are  stronger  and  more  incrassated,  its  out- 
line is  a  little  more  ovate  or  rounded  outwards  behind  the 
middle  of  the  elytra,  and  the  latter  are  confusedly  roughened 
with  small  indistinct  tubercles  placed  in  longitudinal  rows, 
the  interstices  between  which  are  slightly  elevated  and  studdea 
(in  unrubbed  specimens)  with  a  row  of  excessively  short  and 
infinitesimal  cinereous  hairs,  which,  however,  without  a  power- 
ful glass  are  barely  visible.  Although  rather  difficult  oi  obser- 
vation, I  lay  considerable  stress  upon  this  last-mentioned  cha- 
racter, because,  with  the  exception  of  the  M.  vestitusy  I  have  no 
evidence  (even  whilst  suspecting  that  it  may  be  found  to  exist 
in  Chevrolat's  M.  Westwoodii)  that  there  are  even  traces  of 
pubescence  on  the  other  members  of  the  group. 

38.  Microxylobius  hicifugvs. 

M.  fosiformis,  crassus,  niger  (immaturus  picescens),  subnitidus, 
calvus,  punctatissimus ;  capite  rostroque  confertim  et  profunda 
punctatis,  hoc  crasso  et  (praasertim  in  masculis)  subtriangulari, 
ad  apicem  in  medio  leviter  depresso ;  prothorace  ample,  longius- 
culo,  ad  latera  rotundato,  convexo,  confertim  profande  et  argute 
punctate;  elytris  (rarius  obsoletissime  subaenescentibus)  subcon- 
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veziB,  rugolosis,  leviter  et  late  ptinctatoHnxbstriatiB,  iBterstitiiB 
latis,  confertiin  et  profande  punctatis  (pnnctis  interdum  quasi  in 
Bene  duplici  aut  triplici  obsoletissime  dispositis) ;  antennis  cras- 
sinsculis,  rufo-piceis,  basi  darioribus ;  pedibos  crassis^  piceia. 

Variat  elytronim  striiB  plus  minus  obsoletis. 

Long.  Corp.  lin.  2-2^. 

MteroxuhbiuB  kteifiiguMj  WoU.,  Trans.  Ent.  Soc  Lond.  v.  382,  pL  1& 
£  6  (1861}. 

There  ore  seyeral  examples  of  this  large  and  well-marked 
Microxylobiua  amongst  the  collectanea  of  Mr.  Melliss ;  and  as 
it  was  likewise  eaptnred  by  Mr.  Bewicke^  in  1860,  dnrin^  the 
few  hours  which  he  passed  m  the  higher  districts  of  St.  Helena^ 
we  may  expect  it  to  be  tolerably  common  in  the  more  ele- 
vated regions  of  that  island.  It  is  easily  recognized  by  its 
large  size,  robust  body,  blackened  hue,  and  thick  limbs,  b^  its 
densely  and  deeply  punctured^  though  but  slightly  shining, 
surface  (which,  howeyer,  is  less  opaque  than  in  the  lacertostts 
and  ve8titu8)y  by  its  thickened  rostrum  (particularly  in  the 
male  sex),  by  its  ample,  laterally  rounded  prothorax,  and  by 
its  rugulose  elytra.  Like  the  remainder  of  the  Microxylobii 
enumerated  below,  its  surface  is  free  from  all  traces  of  eyen 
minute  pubescence. 

B.  FumcuU  art^  1*^  ucwndo  via?  latlor;  2^^  tertio  muUo  hngior, 

39.  MicroxylobitM  terebrans. 

M.  Bubovato-fasiformis,  SBneus,  nitidus,  calvus;  capite  rostroque 
confertim  punctatis,  hoc  longiusculo,  subtereti ;  prothoraoe  sub- 
ovato,  basi  troncato,  ad  latera  rotundato,  convexo,  confertim  et 
sat  profimde  punctato ;  elytris  conyezis,  ad  latera  parom  rotan- 
datis,  leviter  et  late  punctato-striatis  (striis  ad  basin  ipsam  pio- 
fdndioribus),  interstitiis  latis,  sat  confertim  et  profimde  punctatis 
(punctis  interdum  quasi  in  serie  duplici  vel  triplici  obsoletissime 
dispositis) ;  antennis  rofo-piceis,  basi  clarioribus ;  pedibus  nigro- 
piceis,  tarsis  mfo-piceis. 

Long.  Corp.  lin.  vix  2. 

Mtcroocvkhius  terdtranSy  WolL,  Trans.  Ent  Soc  Lond.  y.  883,  pL  18. 

It  is  somewhat  singular  that  the  present  species  is  not  re- 
presented amongst  the  numerous  specimens  of  Microaylobius 
which  haye  been  captured  by  Mr.  Melliss ;  so  that  my  dia- 
ignosis  has  simply  been  drawn  out,  and  corrected,  from  the 
original  pair  which  were  captured  by  the  late  Mr.  Bewicke  at 
St.  Helena  in  1860.  In  its  brassy  hue  and  shining  surface  it 
recedes  from  the  preceding  members  of  the  group,  and  assimi- 
lates those  which  follow ;  but  the  fact  of  its  tibiae  being  simple 
will  at  once  separate  it  from  the  whole  of  the  latter  except  the 
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M.  ohliteratus  and  debilis.  Apart,  however,  from  its  different 
outline,  and  perhaps  rather  less  intensely  brassy  tinge,  it  may 
be  known  from  both  of  these  by  its  larger  size  and  by  being 
altogether  more  coarsely  and  closely  punctured.  Its  elvtral 
striae,  moreover,  are  deeper  at  their  extreme  base,  and  have 
the  appearance  at  first  sight  of  short  divergent  grooves, 

40.  Mtcroxylobiua  obliteratuSy  n.  sp. 

M.  breviter  ovato-fdsiformis,  Isete  »neus,  nitidissimus,  oalvus; 
capita  paroe  at  leviter  punctulato,  rostro  (saltam  in  foeininis) 
elongate  subgracili  terati,  in  maribus  sat  pro^nda  sad  in  foBminis 
minutius  ponctato ;  prothorace  ovate,  basi  troncato,  ad  latera 
parum  rotundato;  cenvexo,  parcius  at  plus  minus  ebselata  puno- 
tato  (punctis  magnis  sad  lavibus,  intardum  subeblitaratis) ;  alytris 
cenvaxis,  ad  latera  rotundatis,  lavitar  punctate-striatis,  intarsti- 
tiis  lavitar  subsariatim  punctatis  (punctis  ubiqua  sat  magnis  feed 
lavibus) ;  antannis  padibusque  fare  ut  in  spacia  preacadanta,  sad 
illis  paule  gracilieribus  capitule  minus  abrupte. 

Long.  corp.  lin.  1|. 

The  M.  ohliteratus  is  not  onlv  more  highly  polished  and 
more  resplendently  brassy  than  the  terebrans^  but  it  is  also  a 
little  shorter  and  relatively  more  ovate  or  elhptic,  being  wider 
in  proportion  to  its  length.  Its  rostrum  ana  antennsB  (which 
have  tneir  club  less  abrupt)  are  more  slender,  the  former,  in 
the  female  sex,  being  especially  longer  and  more  shining; 
and  its  prothorax  and  elytra,  particularly  the  former,  have 
their  punctures  (although  perhaps  equally  large)  altogether 
less  densely  packed  and  more  lightly  impressed — those  on  the 
prothorax  indeed  being  sometimes,  as  in  the  case  of  a  female 
example  (the  only  one  of  that  sex  which  I  have  yet  seen) 
which  is  now  before  me,  nearly  obliterated.  The  very  few 
specimens  of  this  distinct  Microxyhhivs  which  have  come  be- 
neath my  notice  are  amongst  the  Coleoptera  captured  by 
Mr.  Melliss. 

41.  Microayhhius  debilis ^  n.  sp. 

M.  angustus,  fasiformis,  lesta  aenaus,  nitidus,  calvus ;  capite  parce 
at  leviter  punctate,  rostre  elongate  subgracili  sat  confertim  ac 
prefimde  punctate ;  protheraca  evali,  convexo,  parum  grosse  sad 
vix  profunda  punctate ;  alytris  allipticis  (antice  valde  at  gradatim 
angustatis — qaare  antica  at  pestica  subeequaliter  attenuatis), 
gressa  sad  vix  profunda  striate-punctatis,  interstitiis  sat  gressa 
unisariatim  punctatis,  ad  basin  ipsissimam  mucrenibus  asperatis ; 
antennis  padibusque  fare  ut  in  specie  preecedente  sad  subgraci- 
lioribus  ac  sansim  ebscurieribus,  illis  paulo  brevioribus,  funiculi 
art^  Imo  Bacunde  subbraviera  (nac  sublengiere). 

Long.  cerp.  lin.  If. 

The  single  example  from  which  the  above  diagnosis  has 
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been  compiled,  and  which  was  taken  in  St.  Helena  bj  Mr* 
Melliss,  has  such  a  curious  outline,  as  compared  with  the 
other  members  of  the  genus  hitherto  known,  that,  before  exa- 
mination, I  thought  it  just  possible  that  it  would  prove  to  be 
but  an  ill-developed  individual  of  one  of  the  cognate  brassy 
forms ;  but  a  more  accurate  inspection  convinces  me  that  it  is 
thoroughly  distinct  and  well-defined.  Its  comparatively  nar- 
row outline,  indeed,  when  contrasted  with  the  remainder  of 
the  8Bneous  species,  and  greatly  attenuated  anterior  portion  of 
its  elytra  (causing  the  latter  to  be  almost  equally  narrowed 
before  and  behind),  added  to  its  ovate  prothorax,  give  it  an 
appearance  unlike  that  of  any  of  its  allies :  and,  amongst  less 
conspicuous  features,  the  minute  asperities  or  points  which 
stud  the  extreme  base  of  its  elytra  (particularly  towards  the 
shpulders)  should  be  likewise  noticed.  Its  punctation  is  more 
distinct  than  in  the  M.  ohliteratuSy  and  its  elytral  strise  are 

E laced  closer  together,  leaving  the  interstices  narrower,  and 
randed  apparently  with  only  a  single  row  down  each  of  large 
rounded  punctures :  its  limbs,  also,  are  a  trifle  slenderer  and 
darker,  with  the  antennae  (the  first  joint  of  the  funiculus  of 
which  is,  if  anything,  perhaps  somewhat  shorter  than  the 
second)  appreciably  less  elongate. 

§  II.  Femora  postica  spina  magna  acutissima  svhhasali  supra 
armxita.  (Microxylobii  aberrantes.  Subg.  Thaumasto- 
MERUS,  Woll.) 

A.  Funiculi  art*"  !*»•*•  secundo  vix  latior ;  2***  tertio  muUo  longior, 

42.  Microxylohitbs  Chevrolattu 

M.  elongatus,  oblongo-fasiformis,  eeneus  sed  interdum  etiam  snb- 
nigrescens,  nitidus,  calvus;  capita  rostroque  sat  confertmi  et 
argute  punctulatis,  hoc  longiusculo,  subtereti,  apice  obsolete  de- 
presso ;  prothorace  subovato,  basi  truncato,  ad  latera  rotundato, 
confertim  sed  minute  ac  levissime  punctulato;  elytris  oblongis, 
leviter  et  late  striato-punctatis ;  interstitiis  latis  et  leviter  punc- 
tatis  (punctis  quasi  in  serie  triplici  obsoletissime  dispositis) ;  an- 
tennis  rufo-piceis,  longiusculis,  funiculi  art®  2*^°  primo  sublon- 
giore ;  pedibus  elongatis,  nigro-piceis,  tarsis  rufo-piceis. 

Long.  Corp.  lin.  2i-vix  3. 

Mtcroxyhhius  Chevrolatii.  Woll.,  Trans.  Ent.  Soc.  Lond.  v.  383,  pi.  18. 
f.  8  (1861).  '  '^ 

This  is  the  largest  of  the  Microxylohii  hitherto  detected, 
and  it  may  be  known  (amongst  the  other  brassy  forms)  by  its 
elongate,  somewhat  oblong  outline,  and  very  finely  and  lightly 
punctulated  prothorax.  Its  legs,  feet,  and  the  second  joint  of 
its  funiculus  are-  a  good  deal  lengthened ;  and,  as  in  the  two 
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following  species^  the  outer  edge  of  its  hinder  femora  is  armed 
near  to  the  base  with  an  aoute  upwardly  directed  spine.  Two 
examples  of  it  were  taken  at  St.  Helena,  in  1860,  oy  the  late 
Mr,  Bewicke ;  and  a  third  (of  a  sliehthr  obscurer  tinge)  is  now 
before  me,  from  the  collection  of  Mr.  Melliss.  Perhaps,  there- 
fore, it  is  one  of  the  rarer  species. 

43.  Microxyhbttis  conicoUis, 

M,  breviter  eUiptico-ovatus,  seneus,  nitidissimus,  calyusy  supra  con- 
vexo-arcuatuB ;  capite  parce  et  leviter  punctulato,  rostro  brevius- 
culo  subtereti  valde  deflexo  sat  profundius  densiusque  punctate ; 
prothorace  conico  (i.  e.  postice  late  necnon  ad  latera  oblique  recto), 
parce  et  levissime  punctate  (punctis  sat  magnis  sed  leviter  im- 
pressis,  interdum  quasi  subobsoletis) ;  elytris  sat  profunda  sub- 
punctato-striatis,  interstitiis  latis  et  leviter  subobliterate  punc- 
tatis;  antennis  rufo-piceis,  longiusculis,  subgracilibus,  funiculi 
art*^  subconicis,  tamen  inter  se  magis  compactis,  capitulo  minus 
abrupto ;  pedibus  piceis,  spma  femoraH  maxima. 

Long.  Corp.  Im.  IJ-lf. 

Microxyhlms  comcoUis,  Well.,  Trans.  Ent.  Soc.  Lond.  v.  884,  pi.  18. 
f.  9  (1861). 

The  shortly  ovate  thickened  body  and  convex  arcitate  upper 
surface  of  this  highly  polished,  lightly  punctured  insect  (its 
prothorax  being  not  only  conical,  i.  e,  broadest  at  the  extreme 
base  and  with  the  sides  obliquely  straight,  but  also  in  a  con- 
tiniuyus  curve  with  the  elytra),  give  it  an  appearance  so  totally 
distinct  from  the  other  species,  that  one  might  almost  imagine 
it  to  constitute  the  type  of  some  cognate  but  separate  group ; 
and  indeed  its  rather  differently  constructed  raniculus,  the 
joints  of  which  are  more  conical  and  more  closely  applied  to- 
gether than  is  the  case  in  the  generality  of  the  Microxyhhiiy 
in  conjunction  with  its  more  aeflexed  rostrum,  might  stiU 
ftirther  tend  to  the  same  conclusion.  An  accurate  inspection, 
however,  convinces  me  that  it  cannot  be  removed  generically 
from  the  remainder  of  the  brassy  species,  its  singularity  of 
contour  being  rather  suggestive,  to  my  mind,  of  specific  Unks 
(more  or  less  intermediate  between  the  extremes  of  form)  yet 
to  he  discovered  than  of  any  absolute  hiatus  such  as  its  sup- 
posed generic  isolation  from  the  true  Microocyhbii  would  seem 
to  imply :  and  I  may  add  that  the  detection  by  almost  every 
observer,  at  St.  Helena,  of  undescribed  species  in  a  group  thus 
extraordinary  is  quite  in  accordance  with  that  hypothesis.  In 
its  most  essential  generic  characters  it  is  strictly  a  Microocylo- 
bitiSj  its  femoral  spine  (so  enormously  developed)  and  brassy 
hue  removing  it  into  that  section  of  the  genus  to  which  (in 
case  that  it  should  be  desirable  to  detach  it  hereafter  from  the 
other)  I  have  given  the  provisional  name  of  Thaumastomerus, 
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The  M.  conicoUis  was  taken  by  the  late  Mr.  Bewicke  in  I860, 
and  subsequently  in  profusion  by  Mr.  Melliss,  who  informs  me 
that  it  has  attached  itself  mainly  to  the  rotten  branches  of  the 
oak  trees  which  have  been  planted  at  a  rather  high  elevation, 
and  beneath  which  also  (amongst  the  dead  leaves)  he  has  at 
times  foimd  it  abundantly. 

B.  Fumcuku  8uhmomliformu,  ariictdia  ommhu  inter  $e  suhcequaUbm. 

44.  Microxylobiua  manilicomisj  n.  sp« 

M.  oblongo-ftusiformis,  eeneus,  nitidiiSy  calvos ;  capita  parce  sed  ar- 
gute pimctato,  rostro  breviuscolo  subtereti  latiusculo  confertim 
ac  profimde  ragoso-punctato ;  prothorace  subovato,  basi  truncatoy 
ad  latera  rotundato,  convexo,  dense  argute  et  sat  profimde  punc- 
tate ;  elytris  suboblongiSy  late  et  leviter  striato-pmictatisy  inter- 
Btitiis  latis  et  dense  arguteque  punctatis  (punctis  vix  subseriatim 
dispositis) ;  antennis  pedibusque  piceb,  illis  ad  basin  tarsisqae 
mfescentioribas.     • 

Long.  Corp.  Im.  circa  1  J. 

Judging  from  the  many  examples  now  before  me,  and  which 
were  captured  by  Mr.  Melliss,  this  might  perhaps  be  assumed 
to  be  one  of  the  commoner  of  the  Microxylobii  ]  yet,  on  the 
other  hand,  it  is  a  species  which  was  not  met  with  by  the  late 
Mr.  Bewicke.  It  differs  from  the  whole  of  the  preceding  ones 
in  the  comparatively  moniliform  structure  of  its  funiculus,  the 
five  joints  of  which  are  almost  of  equal  length  and  breadth — 
even  the  basal  one  being  very  little  larger  than  the  second. 
Its  brassy  hue  and  femoral  spine  indicate  its  affinity  with  the 
Chevrolatn  and  conicoUis ;  but  it  is  much  more  tnickly  and 
strongly  punctured  than  either  of  them,  its  sculpture,  size,  and 
outline  being  rather  more  suggestive,  at  first  sight,  of  the  (un- 
armed) M,  terebrans  in  the  last  section. 

Genus  29.  Pentabtheum. 
Wollaston,  Ann.  Nat.  Hist.  xiv.  129  (1854). 

45.  Pentarthrum  suiccecumj  n.  sp. 

P.  angusto-cylindricum,  piceum,  nitidum,  calvum ;  rostro  brevius^ 
culo,  crassiuscnlo,  subtereti,  convexo,  basi  latiusculo,  minute  et 
leviter  punctulato,  oculis  obsoletissimis,  obliterans,  punctiformi- 
bus  [an  vere  observandis  ?],  quasi  nuUis;  prothorace  elongato, 
subovato,  basi  truncato,  ad  latera  rotundato,  pone  medium  coleo- 
pteris  evidenter  latiore,  argute  (sed  baud  grosse)  punctato ;  scu- 
tello  baud  observando ;  elytris  angustis,  parallelis,  argute  et  laxe 
striato-punctatis  (punctis  sat  magnis  necnon  inter  se  parum  re- 
motis),  interstitiis  latis  et  minutissime  uniseriatim  pimctulatis ; 
antennis  pedibusque  breviusculis,  paulo  rufescentioiibus ;  fdm- 
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culo  5-articiilato,  art^  l"^'  fere  obtriangalari,  2^®  paulo  minore  et 
sequentibus  (subsequalibTis)  vix  longiore  ;  tarsis  gracilibus^  art^  2^^ 
minus  dilatato,  prsBcedentibus  vix  latiore,  et  vix  bilobo. 
Long.  Corp.  lin.  1^. 

The  nniqne  example  from  which  the  above  diagnosis  has 
been  drawn  out,  and  which  was  captured  at  St.  Helena  by 
Mr.  Melliss,  possesses  so  unmistakable  an  affinity  (in  its  five- 
jointed  foniculus  and  the  general  contour  of  its  narrow,  sub- 
cylindrical,  sculptured  body)  with  the  genus  Pentarthrum  (as 
known  hitherto  through  the  P.  Huttoni  from  the  west  of  Eng- 
land and  the  P.  cylinaricum  which  was  found  by  Mr.  Bewicke 
at  Ascension)  that  I  cannot  persuade  myself  that  it  should  be 
separated  therefrom,  even  wnilst  equally  aware  that  its  obso- 
lete eyes  and  scutellum  would,  of  ihemselvesy  tend  to  affiliate  it 
rather  vnth  the  little  group  MesoooenitSj  of  the  Madeiran  and 
Canarian  archipelagos.  Yet  I  feel  so  satisfied  that  it  has  more 
in  common  vntn  PentariJvrum  than  with  Mesoxenita  that  I  have 
preferred  assigning  it  to  the  former,  even  should  my  doing  so 
necessitate  the  diagnosis  of  that  genus  being  so  far  widened  as 
to  embrace  representatives  in  which  (like  the  Mesoxeni)  the 
eyes  and  scutellum  are  obsolete.  Perhaps,  in  reality,  however, 
it  Ynll  be  found  desirable,  in  the  end,  to  treat  it  as  tne  type  of 
a  yet  additional  group— combining  the  external  aspect  of  Pen- 
tarthrum with  the  escutellate  sub-eyeless  body  of  Mesoocenua ; 
but  as  these  little  Cossonideous  assemblages  are  already  per- 
haps somewhat  too  numerous,  I  will  not  at  present  add  an- 
other to  their  number,  but  vrill  be  content  to  cite  the  very  in- 
teresting weevil  now  before  me  as  an  aberrant  Pentarthrum 
in  which  there  are  no  traces  of  a  visible  scutellum,  and  none 
also  (beyond  the  merest  rudimentary  punctiform  specks — of 
the  true  eanstence  of  which  I  can  scarcely  satisfy  myself,  even 
beneath  the  microscope)  of  eyes. 

The  P.  suiccecum  is  darker  and  less  deeply  sculptured  than 
either  the  P.  Huttoni  or  the  cylindricum^  and  it  is,  if  anything, 
perhaps  a  trifle  narrower  and  smaller  than  even  the  latter ; 
but  its  prothorax  is  less  strictly  conical  than  in  the  Ascension 
species,  assuming  more  the  outline  of  the  English  P.  Huttoni^ 
in  which  the  sides  are  more  rounded,  and  the  voidest  part  is 
(not  at  the  extreme  base,  but)  a  little  behind  the  middle.  In 
the  structure  and  shortness  of  its  limbs  and  rostrum  it  recedes 
from  the  Mesoxeni j  and  is  in  exact  accordance  with  the  true 
Pentarthra.  In  any  case,  its  discoveiy  at  St.  Helena  is,  in  a 
geographical  point  of  view,  extremely  interesting,  the  various 
Atlantic  islands  having  already  supplied  so  many  anomalous 
additions  (both  in  genera  ana  species)  to  these  immediate 
Cossonideous  groups. 
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(Subfam.  Bhtnchophobides.) 

Grenufl  30.  Sitophilus. 
SchSnherr,  Gen.  et  Spec.  Cure.  iv.  967  (1838). 

46.  Sitaphiltts  oryzoB^. 

CureuUo  oryza^  Linn.,  Cent.  Ins.  13  (1763). 
SUophOus  wyz^y  WolL,  Col.  Atl.  265  (1865). 
,  Id.,  CoL  Hesp.  125  (1867). 

This  almost  cosmopolitan  spotted  Curcullonid  has  apparently 
established  itself  at  St.  Helena  (judging  from  examples  col- 
lected by  Mr.  Melliss),  just  as  it  has  in  the  Azorean,  Ma- 
deiran^  Canarian^  and  Cape- Verde  archipelagos ;  but,  being 
eminently  liable  to  distribution,  through  the  medium  of  com- 
merce, over  more  or  less  of  the  civilized  world,  its  presence  is 
totally  without  significance  in  the  fauna  of  any  coimtry. 

(Subfam.  Synaptonychides.) 

Genus  31.  Nesiotes. 
Wollaston,  Joum.  of  Ent.  i.  211  (1861). 

The  two  sin^lar  little  Curculionids  described  below,  for 
the  reception  of  the  former  of  which  the  present  genus  was 
established  by  myself  in  1861,  are  so  remarkable  that  I  was 
totally  unable  to  come  to  any  satisfactory  conclusion  as  to 
their  precise  affinities;  but  the  invaluable  and  more  recent 
work  of  Lacordaire  has  given  a  position  to  the  group  which 
certainly  I  had  little  anticipated,  out  which  tallies  well  with 
the  vanous  details  of  its  structure.  He  regards  it  as  related 
to  the  European  TrcuJiodeSj  and  still  more  so  to  Echinosoma 
of  Madeira,  m  the  latter  of  which  the  funiculus  is  likewise  only 
5-articulate ;  and  he  consequentlv  erects  these  three  genera, 
together  with  Synaptonyx  from  Australia,  into  a  Kttle  sub- 
family (under  the  title  of  Synaptonychides)  of  his  sixteenth 
tribe  "  Tanyrhynchides.''^  This  arrangement  brings  it  into 
juxtap6sition  with  one  of  the  most  anomalous  and  endemic  of 
the  Madeiran  weevils,  the  Echinosoma  porcellus ;  and  it  sup- 
plies another  instance  of  that  curious  analogy  by  which  so 
many  of  the  most  extravagant  forms  of  these  widely  scattered 
Atlantic  islands  are  mysteriously  bound  together. 

Speculating  on  the  position  oi  Nesiotes  in  a  natural  system, 
I  wrote,  in  1861,  as  follows : — "  The  remarkable  little  insect 
for  which  I  have  been  compelled  to  erect  the  present  genus 
has,  at  first  sight,  so  much  the  appearance  of  a  small  Acalles^ 
that  (before  critically  overhauling  it)  I  had  placed  it  aside  as 
a  member  of  that  group.    On  closer  examination,  however,  its 
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funiculus  is  composed  of  only  five  joints  (instead  of  seven) , 
whilst  there  is  no  trace  of  a  pectoral  groove  for  the  reception 
of  its  rostrum.  It  is  consequently  excluded  from  the  whole 
subfamily  Cryptorhynchides  bjr  this  latter  circumstance  alone] 
whilst  from  tne  Gosaonides^  with  some  of  the  genera  of  which 
it  would  agree  as  regards  the  former,  it  is  altogether  remote." 
But  now  that  its  aflSnities  have  been  satisfactorily  cleared  up 
by  Lacordaire,  I  feel  that  no  further  comment  on  its  structure 
is  necessary. 

I.  Fumculi  arP**  2*^  prima  subhngior. 

47.  Nestotes  squamostts. 

N.  ovatus,  nigro-piceus,  opacus,  alntaceus  (nee  punctatus,  nee  tuber- 
culatus),  squanlis  falvo-cinereis  crassis  demissis  plus  minus  ves- 
titus ;  prothorace  subconvexo,  mox  ante  medium  rotundato-am- 
pliato,  postice  angustiore  subrecto ;  elytris  convexis,  ventricosis, 
in  medio  facile  rotundato-ampliatis  et  ibidem  prothorace  multo 
latioribus;  antennis  gracihbus,  rufo-ferrugineis,  basin  versus 
clarioribus ;  pedibus  crassis,  squamoBis,  tarsis  darioribus. 

Long.  Corp.  lin.  1^. 

Nesiotes  sqtutmosuSj  Woll.,  loc,  cU,  212,  pi.  14.  f.  3  (1861). 

The  only  examples  of  this  interesting  little  Curculionid 
which  I  have  yet  seen  are  two  which  were  taken  at  St.  Helena 
by  the  late  Mr.  Bewicke,  during  a  few  hours'  collecting  in  that 
island,  en  route  from  tne  Cape  of  Good  Hope  to  Madeira,  in 
1860.  Apart  from  the  greater  length  of  its  second  fimiculus- 
joint,  it  may  at  once  be  known  from  the  following  species  by 
its  much  broader  and  more  ovate  or  ventricose  outline  (the 
elytra  about  the  middle  being  very  much  wider  than  the  pro- 
thorax),  and  by  its  surface,  when  denuded  of  the  decumbent 
falvescent  scales,  being  simply  alutaceous  throughout,  having 
no  appearance  of  either  punctures  or  tubercles.  If,  also,  my 
two  specimens  may  be  relied  upon,  it  would  seem  to  be  free 
from  tne  short  erect  setce  which  (m  addition  to  the  coarse  mud- 
like scales)  stud  the  N.  aspefratas. 

II.  Fumculi  arP"  2^^  prima  suhbreviar, 

48.  Nesiotes  asperattiSy  n.  sp. 

N.  ovato-oblongus,  elongatus,  angustulus,  nigro-piceus,  opacus,  alu- 
taceus  necnon  grosse  granulato-asperatus,  squamis  fulvo-cinereis 
quasi  lutosis  setulisque  brevibus  erectis  dense  vestitus ;  prothorace 
subinaBquali,  (subter  squamis)  tubercuHs  crebre  asperate,  ad  latera 
leviter  rotundato ;  elytris  angustulis,  subovato-elongatis,  pone 
medium  facile  vix  rotimdatis,  (subter  squamis)  tuberculis  in  spa- 
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tiis  longitadmalibus  crebre  aspeiatis ;  antennis  gracilibuSy  mfo- 
ferrogineiB ;  pedibus  fere  ut  in  specie  prsBcedente,  sed  tarsomin 
art^  3^  paxilo  miouB  dilatato. 
Long.  coip.  lin.  1^1|. 

It  is  somewhat  remarkable  that  a  large  array  of  individnals 
now  before  me,  collected  at  St.  Helena  by  Mr.  MellisSy  should 
belong  entirely  to  a  new  representative  of  the  present  group, 
quite  distinct  specificaUj  from  the  little  Nesiotes  which  was 
found  by  Mr.  Bewicke,  and  that  thus  a  second  member  has 
been  added  to  one  of  the  most  interesting  and  tmlj  indigenous 
of  the  island  forms.  The  prtmd  facte  aspect  of  the  N.  aatpercttua 
is  still  more  suggestive,  than  even  that  oi  the  N.  sqwvmosus^  of  a 
minute  AcaUes ;  but,  as  already  pointed  out,  its  total  want  of 
a  pectoral  groove  separates  it,  independently  of  all  other  cha- 
racters, from  the  whole  department  of  the  Cryptorhynchides. 
It  is  very  much  narrower  and  more  oblong  (in  proportion  to 
its  size)  than  the  N,  aquarnosusy  its  elytra,  even  in  their  widest 
part  (a  little  behind  the  middle),  being  scarcely  if  at  all  broader 
than  the  prothorax ;  and  its  surface  is  not  only  more  densely 
covered  with  brown  mud-like  scales,  and  intermixed  with 
short  erect  setas  (which  I  do  not  observe  in  my  two  examples 
of  its  ally),  but  likewise  studded  (as  will  be  seen  when  the 
clothing  IS  removed)  with  robust  granuliform  tubercles,  which 
entirely  cover  the  somewhat  uneven  prothorax,  but  which  on 
the  elytra  are  distributed  in  wide  (more  or  less  anteriorly  con- 
fluent) longitudinal  spaces.  The  second  joint  also  of  its  frmi- 
ctdus  is  appreciably  shorter  than  that  of  the  N.  sguamosus. 
being,  perhaps,  if  anything,  more  abbreviated  than  the  basal 
one ;  and  its  body  is  coarsely  and  closely  punctured  beneath. 

Both  the  present  species  and  the  preceding  one  are  most 
unmistakably  indigenous  at  St.  Helena,  bein^  without  doubt 
amongst  the  most  characteristic  of  the  abori^al  forms ;  and 
I  believe  that  I  was  informed  by  Mr.  Melliss  mat  his  examples 
of  the  N.  ixsperaJtuB  were  taken,  for  the  most  part,  amongst  and 
beneath  fallen  leaves  at  a  rather  high  elevation. 

(Subfam.  Tbachyphl(eides.) 

Genus  32.  Trachyphlcbosoma  (nov.  gen.). 

Corpitf  parvum,  breviter  ovalcy  aptemm,  squamosum,  hispidum, 
TSvjoky'pliloBwm,  simolans ;  sed  toztro  breyiore^  subconico  (neo  parol- 
lelo),  supra  convexiuBculo  et  ad  apicem  recte  tnmcato  (neo  tri- 
angalariter  emarginato),  ainXefwnM  fere  sub  angolos  ipsos  antioos  in- 
sertis,  wrohe  multo  magis  infra  ocvllo%  (minutissimos,  demissosy  re- 
motiores)  deflexa.    Aaidmrm  (funiculo  7-art^)  fere  ut  in  2Vae&y- 
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pTdceo,  sed  paulo  graciliores.     Tarsorum  arf  2fi*  minus  late  bilobo ; 
tmguiculia  submajoribus. 

A  Tra^yphlceua  (genus  Curculionidum),  et  o-tt/ia^  corpus. 

The  insignificant  little  brown  Curculionid  from  which  I 
have  compiled  the  above  structural  dia^osis.  and  which  is 
manifestly  one  of  the  most  indigenous  of  the  St.*Helena  Co- 
leoptera, has  so  much  the  primd  facie  appearance,  in  its  short 
oval  outline  and  the  mud-like  scales  ana  setss  witn  which  it  is 
clothed,  of  a  minute  TrachyphUeua  that  it  required  a  close 
examination  to  convince  me  that  it  should  not  be  referred  to 
that  group.  When  carefully  inspected,  however,  it  will  be 
seen  to  have  many  essential  points  of  difference ;  for  not  only 
is  its  rostrum  more  abbreviated  and  conical,  and  truncate  (in- 
stead of  triangularly  scooped  out)  at  the  tip,  but  its  scrobs  is 
likewise  more  bent  downwards  (and  that  very  suddenly)  be- 
neath the.  still  smaller  and  less  prominent  eye,  from  which, 
consequently  its  lower  edge  is  much  more  remote :  its  antennas 
also  are  a  trifle  less  incrassated,  and  inserted  appreciably 
nearer  to  the  apex  of  the  rostrum ;  and  its  feet  have  their  third 

1'oint  less  broadly  bilobed,  and  their  claws  a  little  more  deve- 
oped.  On  the  whole,  I  should  say  that  it  had  more  in  com- 
mon with  my  Madeiran  genus  Scoliocertis  than  with  Trachy-- 
phloeus  proper ;  nevertheless  the  position  of  its  rostral  grooves 
and  its  less  curved  scape  will  of  themselves  suffice  to  separate 
it  therefrom. 

49.  Trachyphloeosoma  aetoavm^  n.  sp. 

T,  breviter  ovatum^  squamis  nigro-bronneis  quasi  lutosis  densissime 
tectum  setisque  fulvo-cinereis  suberectis  parce  obsitum,  (subter 
squamis)  piceum ;  prothorace  subter  squamis  grossissime  punc- 
tate, punctis  maximis,  inter  se  subconfluentibus ;  elytris  subter 
squamis  valde  profande  striato-punctatis,  punctis  magnis  et  ar- 
gute determinatis. 

Long.  Corp.  lin.  vix  1^. 

Many  examples  of  this  obscure  little  Tra4ihyphl(BU8'ASk& 
weevil,  which  were  taken  by  Mr.  Melliss  at  St.  Helena,  are 
now  before  me ;  and  there  can  be  little  doubt,  I  think,  that  it 
is  a  truly  aboriginal  form.  Its  dull  muddy-brown  surface, 
which  is  thickly  incrusted  with  scales  and  more  sparingly 
beset  with  short  suberect  fulvo-cinereous  setae,  will  be  seen, 
wlien  the  covering  is  abraded  or  removed j  to  be  most  coarsely, 
but  widely  sculptured, — ^the  punctures  on  the  prothorax  being 
enormous^  though  rather  irregular  and  subconfluent,  whilst 
those  which  stud  the  elytral  striae  are  perhaps  not  quite  so 
large,  but  deep  and  better  defined. 
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(Subfam.  Otiobhtnchides.) 

Grenua  33.  SciOBius. 

Schonherr,  Cure.  Disp.  Meth.  197  (1826). 

50.  Sdcbiua  stdmodoausj  n.  sp. 

S,  ovatns,  piceiis^  squamtilis  ^yo-  (vel  etiam  obscnrissiine  snb- 
metallico-)  cinereis  plus  minns  yestituB  setulisque  suberectis  sub- 
cinereifi  in  elytris  seriatim  obsitns ;  rostro  breyiter  subcylindrico, 
apice  triangidariter  exciso,  in  mec^o  argute  carinato^  scrobe  pro- 
funda (margine  inferiore  decurya)  ante  ocnlos  (yalde  prominentes) 
eyanescente,  fronte  subito  conyexa;  prothorace  confose  subtuber- 
culato-ragolosOy  in  disco  leyiter  carinato  et  utrinqne  yersns  latera 
obsolete  et  late  longitudinaliter  impresso ;  scutello  nnllo ;  elytns 
oyaHbns,  protborace  latioribus,  late  pnnctato-sulcatis,  interstitiis 
postice  pins  minus  eyidenter  subnodnloso-eleyatis ;  antennis  gra- 
dlibns,  funiculi  (7-articulati,  filiformis)  art**  2^**  elongate. 

Long.  Corp.  lin.  circa  3. 

Several  specimens  of  an  obscure  brownish  weevil  now  before 
me,  and  which  were  taken  by  Mr.  Melliss  at  St.  Helena,  I  have 
no  doubt  are  referable  to  the  Otiorhynchideous  genus  SciobitiSj 
all  the  exponents  of  which,  hitherto  known,  appear  to  be 
South- African ;  whilst  its  ovate  body  and  slightly  impressed 
prothorax  (on  either  side)  affiliate  it  with  a  small  group  of  five 
species  described  by  Boheman  in  the  seventh  volume  of  Schon- 
herr's  ^  Genera  et  Species  Curculionidum,'  with  the  diagnosis 
of  none  of  which,  however,  it  would  appear  absolutely  to  agree. 
In  all  probability,  it  is  a  truly  indigenous  insect  at  St.  Helena, 
and,  though  seldom  more  than  about  3  lines  in  length,  it  is  the 
largest  of  the  aboriginal  Curculionids  described  in  this  memoir 
(the  OtiorhyncJius  sulcatus  being  manifestly  introduced) ;  and 
it  may  further  be  known  by  its  brownish  and  rather  coarsely 
sculptured  surface  being  clothed  with  minute  ashy  or  yellowish 
brown  scales,  and  studded  on  the  elytra  with  short  suberect  setae 
placed  in  longitudinal  rows,  by  its  rostrum  and  prothorax 
being  very  delicately  keeled  down  the  centre,  and  by  its  ely- 
tral  mterstices  being  a  good  deal  raised  and  interrupted  pos- 
teriorly, so  as  to  shape  out  a  few  more  or  less  obscure  nodules. 
Its  paler  scales  are  sometimes  condensed  into  a  slightly  curved 
obscure  line  on  either  side  of  the  prothorax,  and  even  into  just 
traceable  blotches  behind  the  middle  of  the  elytra,  giving  the 
primd  fade  appearance  of  a  very  obsolete  broken  fascia ;  and 
its  antennas  are  slender,  with  their  third  funiculus-joint  elon- 
gated. 

Genus  34.  Otiorhynchus. 

Germar,  Ins.  Spec.  342  (1824). 

51.  Otiorhynchus  sulcattts*. 
CurcuUo  mkatus,  Fftb.,  Mant.  Ins.  122  (1787). 
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Otiarhynchus  stslcahuif  Schonh.,  G^n.  et  Spec.  Cure.  ii.  620  (1884). 
,  Stierl.,  Rev.  der  Otiorh.  226  (1861). 

A  single  example  of  the  common  European  0.  sulcatiis^ 
which  seems  to  me  to  differ  in  no  respect  iSrom  the  ordinary 

Spe,  is  amongst  the  Coleoptera  which  were  collected  at  St. 
elena  by  Mr.  Melliss ;  but,  if  truly  established  in  the  island, 
as  the  species  appears  to  have  become  at  the  Azores,  there  can 
be  little  doubt  that  it  haa  been  naturalized  accidentally  from 
more  northern  latitudes. 

[To  be  continued.] 


L. — Contributions  to  Jurassic  Paloeontology. 
By  Ralph  Tate,  Assoc.  Linn.  Soc.,  F.G.S.,  &c. 

1.  Cryptaulax,  a  new  Oenus  o/'Cerithiadae, 

Cerithium^  in  the  numerical  strength  of  its  recent  and  fossil 
species,  ranks  among  the  largest  of  the  generic  groups  of 
(rasteropods.  The  number  in  the  Jurassic  rocks  referred  to 
the  genus  is  very  great,  their  alliance  is  not  in  all  cases 
certam,  and  any  steps  that  tend  to  reduce  the  number  of 
species  will  be  fraught  with  convenience  to  the  working 
palaeontologist. 

Of  late  a  few  genera  have  been  constituted  out  of  species 
previously  referred  to  Cerithium:  Piette  (1861)  established 
the  genus  Exelissa  for  the  reception  pf  the  somewhat  pupaeform 
Certthia  with  an  entire  aperture  and  the  last  whorl  cylmdrical 
and  contracted  at  the  base.  The  typical  species  is  C,  strangu- 
latum^  D' Archiac ;  and  fourteen  species,  ranging  from  the 
Middle  Lias  to  the  Kimmeridge  Clay,  should  be  referred  to 
the  genus.  Lycett,  in  the  *  Supplement  to  the  MoUusca  of  the 
Great  Oolite,  p.  93  (1863),  applied  to  the  same  group  the 
generic  title  of  Kilvertia,  refemng  to  it  the  type  species  pre- 
viously used  by  Piette ;  Kilvertia  is  therefore  a  synonym  of 
Exelissa. 

The  British  species  are  : — E.  constrictay  E.pulchra^  E.  for^ 
mosay  and  E.  spiculay  Lycett,  sp.,  from  the  (freat  Oolite ;  E. 
strangulatay  D  Archiac,  sp.,  from  the  Great  Oolite  and  In- 
ferior Oolite ;  and  E.  numtsmalis^  n.  sp.,  from  the  Middle  Lias. 

Exelissa  numismalisy  n.  sp. 

Shell  small,  cylindrical,  turreted,  acute ;  whorls  subrotund, 
longitudinally  ribbed ;  ribs  three  in  number,  large,  and  coarsely 
nodulated,  interstitial  spaces  very  narrow;  the  last  whorl 
slightlv  contracted  at  the  base,  the  two  lower  ribs  of  the  upper 
half  ouen  without  nodules,  and  with  a  small  flat  rib  between ; 

Ann,  ik  Mag,  N.  Hist  Ser.  4.   Voh'w,  30 
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base  rounded)  with  about  three  encircling  ribs ;  suture  deep 
and  narrow ;  aperture  orbicular ;  canal  indistinct. 

Total  length  ^  inch. 

Locality,  Zone  of  Ammonites  Jamesoni:  LeckhamptonBoad, 
clay-pits,  Cheltenham  I  (jS.  T.)  ;  Aston  Magna !  (/.  Blatter) ; 
Campden !  (P.  B,  Brodie). 

Eustoma  is  another  genus  of  CerithiadaB  founded  also  hj 
Piette  (1855).  and  in  the  young  state  resembles  a  Cerithium  j 
but  in  the  adult  the  margins  of  the  aperture  are  much  ex- 
panded and  posteriorly  united  by  an  indistinct  canal ;  the 
anterior  canal  is  elongated.  It  includes  E.  tuberculosa^  Piette, 
and  E. rosteUaria^  {Cerithium)  Buvignier,  both  from  the  Grreat 
Oolite  of  Ardennes. 

Fibula,  a  third  genus  of  the  family,  founded  by  Piette  (1857), 
is  typically  represented  by  Turriteua  Boissyiy  D'Archiac,  and 
presents  characters  intermediate  and  approximating  it  to 
Turritella  and  to  Cerithium.  The  shell  is  elongated,  with  a 
straight  columella  and  a  rudimentary  groove  near  the  base ; 
outer  lip  arched  and  slightly  notched  at  the  suture.  Twenty- 
one  species,  ranging  from  the  Trias  to  the  Cretaceous,  belong 
here;  the  British  forms  are  F.  variaJta  and  F.  eulimoidesy 
Lycett,  from  the  Great  Oolite  of  Gloucestershire. 

There  remains  at  the  least  another  well-marked  group  of 
Cerithioid  shells,  which  appear  to  differ  much  from  Cerithtum^ 
and  have  been  referred  to  that  genus  and  to  Turritella ;  they 
present  a  characteristic  ornamentation,  have  the  aperture 
rather  of  Ghemnitzia^  and  the  posterior  canal  of  Centhium^ 
These  I  propose  to  arrange  under  a  new  generic  title. 

Cbtptaulax,  nov.  gen. 

{CryptoSj  hidden ;  and  aulaXy  a  furrow,  in  allusion  to  the  pos- 
terior canal  more  or  less  concealed  by  the  outer  lip.) 

T3rpe,  Cerithium  tortile^  Hubert  &  Deslongchamps,  Bull.  Soc, 
Linn,  de  Normandie,  vol.  v.  (1860)  t.  6.  f.-l. 

Shell  turriculated,  pointed,  with  a  polygonal  spire,  orna- 
mented with  transverse  costae ;  angles  of  whorls  disposed  in  a 
more  or  less  marked  spiral  series;  imperforate;  columella 
straight,  thin;  aperture  ovate,  not  produced  into  a  distinct 
canal  in  front ;  peristome  entire^  broadly  reflexed  upon  the 
left  lip  :  a  shallow  oblique  posterior  canal  in  the  angle  formed 
by  the  body-whorl  and  outer  lip. 

Messrs.  Hubert  and  Deslongchamps  state  that  the  canal  of 
this  species  is  so  little  pronounced  tnat  it  might  be  referred  to 
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TurriteUaj  and  that  these  small  shells  are  not  correctly  refer- 
able either  to  Cerithium  or  to  Turritella*  The  same  characters 
are  exhibited  by  C,  undulatum^  Quenatedt,  which  is  referred 
by  the  same  authors,  with  some  doubt,  to  TurrtteUa ;  they 
remark,  further,  that  many  allied  species  occur  in  several 
formations,  such  as  the  Inferior  Ooute,  Great  Oolite,  and 
Oxford  Clay.  Three  of  these  allied  species  have  been  de- 
scribed by  E.  Eudes-Deslongchamps  (1842)  under  Cerithium, 
but  grouped  together  with  the  common  characters :  **  Anfrac^ 
tibus  concavis,  ad  suturas  elatis,  testa  muricata,  canah  sui- 
nulh" 

The  species  which  I  refer  to  the  genus  agree  in  the  follow- 
ing characters : — Test  turriculate  or  subulate,  ornamentation 
as  described  in  C.  tortilis ;  no  anterior  canal ;  peristome  entire 
and  broadly  reflected  on  the  columella;  the  posterior  canal 
has  been  noticed  in  C.  tortilis  and  C,  contorta,  out  its  presence 
in  the  other  species  is  not  known,  they  not  having  been  exa- 
mined, exceptmg  a  specimen  of  C.  scohinaj  in  which  the  aper- 
ture is  not  exposed.  In  C.  tortilis  the  shell  is  porcellaneous, 
smooth,  and  shining. 

Species  of  Gryptaulax : — 

1.  C,  tortilis*,  Hubert  &  Deslongchamps  (Cerithium),  loc. 
cit.  Oxford  Clay,  inferior :  Montreml  Bellay  (Maine-et- 
•  Loire)  {HSbert  &  Deshng.) ;  Hutka,  Poland  (Zeuschner, 
Coll.  Geol.  Soc), 

%  C,  undulata*,  Quenstedt,  sp.  {Cerithium),  Der  Jura,  t.  65. 
f.  24,  p.  488  (1858).  Turritella  undulata^  Hdb.  & 
Deslong.  loc.  cit.  t.  7.  f.  13.  Oxford  Clay,  inferior :  Mon- 
treuil  Bellay  {n.&  D,) ;  Wurtemberg  {Qv^nstedt). 

3.  0,  contorta,  Deslongchamps  (Cerithium),  M^m.  Soc.  Linn. 

de  Normandie,  vol.  vii.  p.  194,  t.  10.  f.  44-46  (1844). 
Inferior  Oolite :  Les  Moutiers ;  Sully,  Bayeux  (Deslong., 
Tesson,  Tate). 

4.  C.  hystrix,  Deslong,   (Cerithium)  he.  cit.   (1844)  t.   10. 

f. 47,48,  p.  195.    Inferior  Oolite :  Les  Moutiers  (Deslong.). 

5.  C.  scohina,  Deslong.   (Cerithium)  loc.   cit.  (1844)  t.   10. 

f.  49,  50,  p.  196.  Cerithium  varicosum,  Moore,  Upper 
and  Middle  Lias,  West  of  England  (1867),  t.  4.  f.  15, 

fi83.     Upper  Lias :    Fontaine  Etoupefour  (Deslong.)', 
minster  (Moore).      Upper  Lias   Sands,   upper  zone: 
NailsworthI  (iyceW). 

*  The  removal  of  these  two  species  from  Cerithium  will  obviate  a 
change  in  the  nomenclature^  as  tne  specific  names  are  already  preoc- 
cupiMl  for  species  of  that  genus. 

30* 
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LI. — A  Description^  toith  lUustrationSy  of  the  Development  of 
Sorastnun  spinulosTim^  Nag. ;  to  which  is  added  that  of  a  new 
Form  of  Protococcus.    By  Henry  J.  Cabteb,  F.R.S.  &c. 

[Plate  XIV.] 
Introductory  Remarks, 

On  the  29th  of  January  of  the  present  year  (1869),  I  collected 
a  little  of  the  surface-mud  and  water  of  a  pool  in  a  heath-bog 
about  a  mile  from  this  place  (Budleiffh-Salterton),  and,  having 
poured  it  into  one  of  those  three-and-half-oimce  greenish  glass 
gum-bottles,  of  a  pyramidal  shape  (that  is,  flat  and  expanded 
at  the  bottom,  witn  a  narrow  mouth),  in  which  a  solution  of 
gum  is  now  generally  sold  in  the  shops  for  adhesive  purposes, 
1  submitted  some  of  it  to  immediate  examination ;  ana  finding 
that  it  contained  many  sporangia,  together  with  large  Pinnu- 
laricBj  I  resolved  to  keep  it  throughout  the  spring,  to  see  what 
changes  might  take  place  in  either ;  for,  from  the  presence  also 
of  many  Desmids,  especially  Closterium,  I  thougnt  that  some 
of  the  sporangia  might  belong  to  the  latter. 

The  gum-bottle  was  kept  on  a  table  close  to  a  window 
facing  due  west ;  and  time  after  time  portions  of  the  sediment 
were  extracted  with  a  dip-tube  and  placed  imder  the  micro- 
scope for  examination,  while  the  water  in  the  bottle  was  re- 
plenished from  a  deep  well,  as  required. 

It  was  not,  however,  imtil  about  the  second  week  in  June 
that  I  began  to  find  many  of  the  sporangia  developing  fila- 
ments of  Spirogyra  and  Zygnema  respectively,  which,  accumu- 
lating, soon  floated  to  the  surface  of  the  water  in  a  dense  mass. 
The  Pinnularice  presented  no  change  beyond  an  increase  of 
their  glaiiy  globular  contents ;  but  a  great  many  sporangia 
remained,  m  some  of  which  I  still  hoped  to  see  the  develop- 
ment of  some  Desmid. 

On  the  18th  July  this  long-looked-for  phenomenon  seemed 
to'  present  itself,  by  the  presence  in  a  sporangium  under  ob- 
servation of  a  triangular  organism  so  very  hke  the  Desmid 
Staurastrum  dejectum  (Ralfs,  Desmid.  pi.  20.  fig.  5)  that  I  made 
sure  of  having  found  the  zygospore  of  at  least  one  kind  of 
Desmid  under  development. 

It  was  not  likely,  therefore,  that  I  should  throw  away  this 
opportunity,  and  so  I  took  the  measurements  of  the  sporangial 
cell  and  of  all  its  contents  respectively ;  but  in  doing  this,  it 
became  evident  to  me  that  the  triangular  Desmid  was  not  the 
one  I  had  taken  it  for,  but  another,  of  a  kind  with  which  I  was 
unacquainted. 

This  made  me  still  more  particular;  and  so  I  not  only 
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measured,  but  sketched  and  described  all  the  contents  of  the 
sporangial  cell,  when  it  further  became  erident  that  there  was 
but  one  lar^e  triangular  individual  present,  and  that  the  rest 
consisted  of  groups  containing  eight  each  of  the  same  form, 
but  of  a  much  smaller  size. 

From  this  period  up  to  the  9th  of  August  (an  interval  of 
three  weeks)  various  mterruptions  prevented  my  return  to 
the  examination  of  the  contents  of  the  gum-bottle ;  but  at  this 
date,  to  my  surprise,  I  found  similar  groups  of  the  unknown 
Desmid,  which  1  had  previously  sketcned  in  the  sporangium, 
free  (that  is,  unenclosed  in  any  cell  whatever),  much  enlarged, 
and  very  numerous. 

I  then  turned  to  Pritchard's  ^  Infusoria'  (ed.  1861),  and  in 
his  first  plate,  figs.  57  &  58,  found  almost  identical  representa- 
tions of  this  organism,  which,  on  referring  to  the  text  among 
the  Desmidieae,  at  p.  755,  proved  to  be  Sorastrum  spinulosum 
NUg.,  of  which  it  was  stated  "  Propagation  unknown^"  with 
the  letter  "  G,"  indicating  that  it  haa  only  been  found  m  Ger- 
many. Next  I  sought  for  it  in  Kiitzing  (Species  Algarum, 
1849),  where  I  found  it,  at  p.  195,  constituting  a  genus,  but 
still  placed  among  the  Desmidieae.  Lastly,  I  consulted  Raben- 
horst  (Flor.  Europ.  Algarum,  1868),  where,  with  figs.  no.  38, 
p.  18,  and  text  p.  81,  it  is  placed  among  the  Protococcaceae  as 
the  49th  genus  of  his  CoccophyceaB. 

Not  knowing  whence  the  figures  in  Pritchard  had  been 
taken,  or  whether  Sorastrum  had  been  found  in  the  British 
Isles,  I  wrote  on  the  subject  to  Mr.  W.  Archer,  of  Dub- 
lin (whose  revision  of  the  Desmidian  group  in  Pritchard's 
last  edition  of  the  Infusoria  has  so  greatly  contributed  to  the 
success  of  this  usefal  publication) ;  and,  m  reply,  Mr.  Archer 
stated  that  the  figures  were  taken  from  Nageli  s  Unicellular 
Algae  (Gatt.  einz.  Alg.  pi.  5.  fig.  D,  J  &  rf),  but  that,  since  they 
had  been  copied  into  Pntchard,  Mr.  Archer  had  seen  Sorastrum 

Sinulosum^^  msnj  times  and  in  various  places  in  Ireland,  but 
wRjs  very  scant  and  sparing."  Moreover  Mr.  Archer  kindly 
presented  me  with  copies  of  the  '  Proceedings  of  the  Dublin 
Microscopical  Club '  (preeminent  in  all  matters  of  this  kind 
for  their  accuracy  and  interest),  wherein  a  "  brief"  description 
of  Sorastrum  spinulosum  is  given  from  specimens  exhibited 
before  the  meeting  of  the  Club  held  on  the  21st  Sept.  1865, 
p.  40,  and  subsequent  mention  of  it  again  (having  been  found 
by  the  same  author)  at  their  meeting  held  on  the  19th  July, 
1866,  p.  101.  To  Mr.  Archer's  description  I  shall  have  again 
to  refer  hereafter;  meanwhile  let  us  return  to  the  devdop- 
mental  history  of  those  specimens  of  Sorastrum  more  imme- 
diately under  our  consideration. 
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Finding  that  I  had  an  abundance  of  this  organism  produced 
in  the  way  above  mentioned,  I  continued  to  examine  several 
of  them  daily,  limiting  myself  to  six  cUps  of  the  the  dip-tube 
per  diem  J  and  on  the  10th  and  11th  of  September  saw,  for  the 
first  time,  a  small  group  attached  to  a  large  one,  in  one  dip, 
and  in  the  contents  of  another  dip  an  isolated  individual  of  a 
large  group  with  the  spines  on  one  side  much  retracted^  and 
on  the  other  side  almost  entirely  obsolete. 

Both  these  phenomena  combined  were  again  presented  to 
me  in  the  afternoon  of  the  17th  of  September ;  and  I  then 
succeeded  in  transferring  the  group  and  its  now  tioo  young 
ones  (baby  groups)  to  a  cell  depression  in  a  glass  slide  filled 
with  water,  over  which  a  cover  was  placed  for  protection 
and  to  prevent  evaporation.  (I  prefer  the  term  "baby"  to 
"  daughter  groups,"  because  it  will  be  seen  hereafter  that  some 
of  these  groups  might  be  spermatic  elements — ^microgonidia.) 
About  7  P.  M.  of  the  same  evening  it  was  observed  that  two 
more  ^oups  had  been  produced,  and  on  the  morning  of  the 
followmg  day  (that  is,  on  the  18th  Sept.)  that  another  group 
had  been  ehminated  during  the  night,  making,  in  all,  five 
young  groups,  four  of  which  were  respectively  enclosed  in 
delicate  spherical  transparent  capsxdes,  all  of  them,  no  doubt^ 
provided  by  the  parent  cell  or  individual.    (PL  XIV.  fig.  6.) 

Here  the  development  of  the  baby  groups  appeared  to  cease ; 
and  on  the  19th  Sept.  the  whole  was  placed  on  the  flat  surface 
of  a  glass  slide,  for  compression  and  final  examination,  when 
several  empty  individuals  came  into  view,  and  the  individuals 
of  the  parent  group  which  still  retained  their  gonimic  contents 
were  observed  to  have  become  much  rounded,  and  to  have 
their  spines  more  or  less  atrophied. 

After  this,  many  instances  of  large  groups  were  seen  with 
baby  groups  about  them,  and  one  in  particular  in  which  a  16- 
division  group  of  empty  individuals  was  accompanied  by  firoln 
eight  to  ten  baby  groups,  all  in  delicate  capsules. 

While  this  was  going  on,  a  dark  sea-green  sporangium, 
13-6000th8  of  an  inch  in  diameter,  with  gelatinous  envelope, 
began  to  appear,  viz.  on  the  6th  Sept.,  and  after  this  was  fre- 
quently observed,  which  sporangium  was  so  like  in  colour  and 
contents  to  Sorastrum  apinulosum^  and  so  different  from  every 
other  kind  of  sporangium  in  the  gum-bottle,  that  I  had  little 
doubt  that  it  was  the  impregnated  sporangium  of  our  Soras^ 
trum.  But,  as  this  identity  will  come  out  better  by  the  de- 
scriptive detail  of  this  development  in  the  summary  of  my 
observations  which  follows,  I  will  add  no  more  here  tnan  that 
the  presence  of  this  spore  seemed  to  terminate,  for  this  year, 
all  that  I  was  likely  to  see  in  the  development  of  this  little 
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plant.    The  large  groups,  the  baby  groups,  and  the  said  spo* 
rangia  all  abounded  in  the  gum^bottle  at  the  end  of  Sptember. 

Summary  of  Observations. 

We  will  divide  the  development  into  four  stages,  viz.  :— 
1st,  the  development  of  the  groups  of  Sorastrum  from  the  spo- 
rangium ;  2nd,  the  growth  of  these  groups ;  3rd,  the  produc- 
tion of  the  baby  groups  and  consequent  evacuation  of  the  go- 
nimic  contents  of  some  of  the  individuals  of  the  parent  group, 
together  with  the  retention  of  these  contents  by  others,  accom- 
panied by  change  in  figure  of  the  body  (inflation)  and  atrophy 
of  their  spines ;  and,  4th,  the  formation  of  the  sporangium. 

1.  On  thelSth  July,  a  spherical  transparent  cell,  18-6000ths 
inch  in  diameter,  was  observed  in  a  drop  of  the  sedimentary 
contents  of  the  gum-bottle  mentioned,  which  contents  had 
been  placed  under  a  microscope  for  examination.  This  cell 
contamed  fifteen  spherical  groups  of  the  compound  I^otococcus 
called  Sorastrum  spinulosum^  Nag.,  each  group  consisting  of 
eight  individuals  and  one  large  individual  by  itself,  thus  di- 
viding the  contents  of  the  sporangial  cell  into  sixteen  portions. 
Each  of  the  groups  waa  5-6000ths  inch  in  diameter,  and  each 
individual  composing  them  about  2*6000ths  inch  broad,  while 
the  single  individual  was  4-6000ths  inch  broad  (PI.  XIV. 
fig.  4).  The  centre  of  the  sporangial  cell  was  occupied  by 
another  spherical  cell  (e)  3-6000ths  inch  in  diameter,  which, 
again,  was  apparently  filled  with  small  cells  around  one  a 
little  larger,  which  was  in  the  very  centre  of  all ;  while 
from  the  spherical  towards  the  confines  of  the  sporangial  cell 
were  seen  the  remains  of  the  radiating  branched  septa  (/), 
which  originally  divided  the  contents  of  the  sporangium  into 
sixteen  compartments. 

2.  On  the  14th  August  following,  a  great  number  of  free 
groups  (that  is,  without  cell-envelopes)  were  seen,  averaging 
8-6000ths  inch  in  diam..  exclusive  of  the  spines,  and  composed 
respectively  of  eight,  sixteen,  and  thirty-two  individuals,  of 
which  each  individual  averaged  4-6000ths  inch  broad  (fig.  1). 
The  largest  groups  measured  16-6000ths  inch  in  diameter, 
and  the  largest  individuals  5-6000th9  inch  broad  (figs.  2  &  3). 

8.  On  the  10th  of  September,  baby  groups  began  to  appear 
in  connexion  with  the  large  groups ;  and  one  of  these  groups, 
where  there  were  two  baby  groups  present,  was  transferred  for 
further  observation  to  a  cell  depression  in  a  slide  covered  with 
a  thin  bit  of  glass,  as  before  stated,  for  protection  and  to  pre- 
vent evaporation.  Here,  in  the  course  of  twelve  hours  aiter- 
wards,  three  more  baby  groups  were  produced,  making  in  all 
five,  of  which  four  were  composed  of  sixteen  individuals  each, 
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and  each  group  eliminated  in  its  proper  cell,  while  the  other 
group,  consisting  of  eight  individuals,  appeared  to  have  lost 
Its  cell,  and  presented  a  tendency  to  disintegration  or  separa- 
tion of  its  individuals.  All  these  CTOups  were  3-6000ths  inch 
in  diameter,  exclusive  of  the  cell  (which  was  a  little  larger),  and 
the  individuals  composing  them  l^-GOOOth  inch  broad,  while 
the  individuals  of  the  parent  group  averaged  5-6000ths  inch 
broad. 

When  all  development  of  the  babj  groups  appeared  to  have 
ceased,  the  whole  was  transferred  to  the  level  surface  of  a 
glass  slide  and  compressed,  in  order  that  the  total  number 
of  individuals  in  the  parent  group  might  be  ascertained, 
if  possible,  together  with  the  number  of  those  which  were 
empty  ana  collapsed  and  of  those  which  still  retained  their 
gonimic  contents,  for  the  purpose  chiefly  of  ascertaining 
the  relation  in  number  of  the  nve  baby  groups  to  that  of  the 
individuals  of  the  parent  group  (fig.  6).  This  gave  two  of 
the  former  (i  i),  seven  of  the  latter  (a),  and  five  baby  groups 
(c) ;  but,  as  wiU  presentlv  appear,  all  the  empty  inoividuals 
were  not  visible.     (See  all  this  delineated  in  fig.  7.) 

Further^  to  ascertain  the  alterations  in  form  which  the  indi- 
viduals still  retaining  their  gonimic  contents  had  undergone 
in  their  cell- walls  and  spines  respectively,  as  there  was  already 
evidence  of  something  of  this  kind  having  taken  place,  and  to 
determine,  if  possible,  how  many  individuals  composed  the 
original  group,  the  whole  was  subjected  to  a  stul  greater 
amount  of  compression,  viz.  sufficient  to  burst  the  green  indi- 
viduals and  get  rid  of  their  contents  (fig.  7),  when  it  was  ob- 
served that,  m  addition  to  these  seven  (a),  there  were  the  cells 
oifour  empty  collapsed  ones,  and  the  remnante  of  some  more 
which  had  never  been  fully  developed,  or,  if  so,  had  only  left 
fragments  of  their  cells  attached  to  the  rest  {b  b). 

Thus  there  was  evidence  of  four  distinct  empty  cells  and  the 
remains  of  some  others ;  so  that  the  original  group,  probably, 
belonged  to  the  16-division. 

.  This  was  not  all ;  for  the  cell-walls  of  the  green  individuals 
had  not  only  become  larger,  rounder,  and  more  inflated  by  an 
actual  increase  in  their  gonimic  contents,  but  the  spines  in 
several  of  them  had  become  so  far  atrophied  that  here  and 
there  they  were  entirely  gone  or  represented  only  by  a  little 
papillary  eminence  (c  c) — an  alteration  which  had  previously 
been  witnessed  in  isolated  individuals  drawn  up  among  the 
sediment  by  the  dip-tube. 

I  have  already  mentioned  the  appearance  of  another  group 
of  sixteen  individuals  (or  of  the  16-aivision  ceH),  the  whole  of 
which  were  collapsed  and  empty,  with  the  presence  of  from  eight 
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to  ten  baby  groups  around  them,  while  the  phenomena  of 
enlargement,  approach  towards  a  globular  form,  and  atrophy 
of  the  spines  have  just  now  (October  19th)  been  most  satisfac- 
torily seen  in  one  group  of  eight  and  in  three  groups  of  sixteen 
cells  each.  (These  specimens  were  taken  from  another  gum- 
bottle,  in  which  a  little  of  the  sediment  of  the  original  one 
had  been  placed  about  two  months  since,  together  with  some 
small  bits  of  the  jelly  of  Ophrydium  versatile^  and  where  flb- 
raatrum.  thus  transferred,  nas  multiplied  as  much  as  in  its 
original  bottle,  with  even  more  robust  dimensions.) 

The  sediment  of  the  original  gum-bottle  now  became  charged 
with  the  old  (fig.  1)  and  the  new  (fig.  8)  groups  of  Sorastrum^ 
so  that  from  six  to  ten  old  and  young  might  be  counted  in 
each  drop  of  the  sediment  when  placed  on  the  slide  for  exami- 
nation. 

4.  To  those  who  had  observed  the  contents  of  any  algal 
cells  (especially  those  of  the  so-called  unicellular  Algae),  re- 
spectively divided  up  into  microgonidia  and  macrogonidia, 
and  the  former  swarming  round  and  passing  into  the  latter 
for  impregnation,  as  in  Cryptoglena  lenticularisy  Cart.  (Annals, 
ser.  3.  vol.  ii.  pi.  8.  figs.  18--27),  it  would  not  be  unlikely  that, 
on  witnessing  a  similar  elimination  in  Sorastrum  spmulosuniy 
this  should  also  be  set  down  as  the  time  for  impregnation  and 
formation  of  the  spore.  Hence  I  was  not  surprised  to  see  for 
the  first  time  (viz.  on  the  6th  of  September)  a  spherical  spo- 
rangium, 13-6000ths  inch  in  diam.,  densely  filled  with  gonimic 
contents  presenting  a  deep  dark  sea-green  colour,  precisely 
like  that  of  the  groups  of  Sorastruniy  and  totally  different  from 
that  of  everything  else  in  the  gum-bottle  (fig.  9). 

Moreover,  on  minutely  examining  this  sporangium,  it  was 
observed  to  be  invested  with  a  soft  gelatinous  transparent  en- 
velope (a  a),  and  to  possess  a  touffh  transparent  coat  (J),  which, 
when  burst,  was  found  to  be  mled  with  the  usual  contents 
of  a  sporangium,  viz.  minute  grains  of  starch,  chlorophyll,  oil- 
globules,  &c.,  but  no  distinguishable  nucleus. 

Subsequently  this  sporangium  became  more  abundant,  and 
in  some  cases  double,  but  always  presented  the  same  size  and 
other  characteristics  mentioned,  with  the  exception  that  occa- 
sionally it  appeared  to  be  a  little  elliptical. 

How  and  when  this  sporangium  was  produced,  assuming  it 
to  be  that  of  Sorctstruniy  i  can  only  conjecture  from  the  resem- 
blance of  the  baby  groups  eliminated  in  the  third  stage,  cor- 
responding to  that  which  I  had  seen  to  be  the  moment  of  im- 
pregnation in  the  unicellular  Alga  to  which  I  have  alluded, 
where  some  of  the  groups  eliminated  were  in  the  form  of 
microgonidia  and  others  in  that  of  macrogonidia,  i.e.  of  minute 
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spermatic  elements,  cdliated  and  actiye,  and  of  larger  gennic 
ones,  entirely  passive.  Hence  the  reason,  to  which  I  have  be- 
fore alluded,  for  using  the  term  "  baby  "  instead  of"  daughter 
groups  "  for  those  thus  eliminated  £rom  Sorasirun^ 

How,  again,  to  give  a  right  interpretation  to  the  alteration 
in  the  form  of  the  individuals  of  the  parent  group  which  retain 
their  gonimic  contents,  and  lose  their  spines,  apparently  by 
atrophy,  I  am  ignorant.  This  may  be  a  passive  or  winter 
form  assumed  by  the  individual;  or  if ,  as  in  CEdogonium,  (see 
my  figures,  *  Annals,'  ser.  3.  vol.  i.  p.  29),  a  kind  of  micropyle 
or  opening  is  formed  in  the  original  ceU-wall  for  the  entrance 
of  the  microgonidia  to  the  spore,  then  the  enlarged  green  in- 
dividuals, wmch  become  rounded  and  lose  their  spines,  may 
be  females  becoming  impregnated  and  thus  passing  into  spo- 
rangia instead  of  into  passive  winter  forms.  But,  in  the 
absence  of  more  decided  proof,  I  must  leave  the  reader,  in  this 
matter,  to  his  own  conjecture,  merely  adding  that  in  no  in- 
stance have  I  seen  the  cuneate  individual  of  a  parent  group 
producing  a  series  of  baby  groups  endogeuously  or  within  its 
cell-wall,  arranged  around  a  central  cell,  like  that  observed 
in  the  sporangia!  cell  (fig.  4).  Nor  have  I  ever  seen  an  indi- 
vidual of  a  parent  group  undergo  binary  division  or  fissipari- 
tion  to  increase  the  number  of  individuals  in  that  group, 
although  it  might  be  conceived  that  the  bilobate  condition 
which  I  shall  have  to  notice  presently  might  easily  lead  to 
this  kind  of  multiplication. 

Thus  ends  the  aevelopment  of  Sorastrum  ynntdosuniy  so  far 
as  I  have  been  able  to  pursue  it.  The  formation  of  the  spo- 
rangium brings  us  back  to  that  stage  which  was  witnessed  on 
the  18th  of  July  last,  where  we  found  the  sporan^al  cell  pro- 
ducing sixteen  groups;  and  we  mu^st  wait  for  July  of  1870, 
probably,  to  verify  the  conclusion  that  the  sporangia  now  pre- 
senting themselves  are  really  those  of  our  beautiful  little  Soras^ 
trum.  Meanwhile  I  hope  to  keep  all  safely,  with  occasional 
examination,  until  that  time  arrives. 

Species. 

It  is  too  much  the  custom  with  naturalists  to  give  a  name  to 
every  new  organism  of  which  they  have  caught  but  the  merest 
glimpse  and  could  make  the  roughest  representation.  Then 
comes  a  second,  who  sees  more  of  the  same  organism,  and 
therefore  gives  it  another  name,  and  so  on ;  there  may  be  a 
third,  or  more,  increasing  in  a  short  time  the  synonymy  to 
such  an  extent  that,  with  myself,  it  often  threatens  to  paralyze 
all  further  efforts  at  investigation  where  it  occurs.  And  where 
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does  it  not  in  the  apris-moi'le-dSluffe  system  of  those  reckless 
sai'disant  "naturalists"  whose  chief  object,  is  to  see  their 
names  dangling  after  a  description  oftentimes  incomplete  and 
sometimes  even  culpably  imperfect  ? 

I  do  not  mean  this  to  apply  to  the  present  instance ;  but 
when  one  reads  in  Mr.  Archer's  faithful  description  of  Soras^ 
trum  apinulosum  (Proceed.  Dublin  Microscop.  Club,  21st  Sept. 
1865,  p.  40),  that,  although  each  individual  of  the  group  of 
Sorastrum  possesses  four  spines,  when  one  individual  "  pre- 
sents its  broad  or  cuneate  side  to  the  observer,  it  often 
happens  that  only  two  spines  seem  to  ezist,  as  one  is  behind 
anS  hidden  by  fts  companion"  (a  condition  which  I  myself 
have  often  witnessed) — again,  when  one  sees  that  the  indivi- 
dual of  Sorastrum  spinutosum  is  often  "  bilobate,"  as  repre- 
sented in  fig.  5  (a),  perhaps  from  atrophy,  as  the  reverse  be- 
comes the  case  in  robust  individuals  (J,  c,rf),  one  cannot  help 
thinking  that,  in  these  two  conditions  combined,  it  is  just  pos- 
sible that  Meneghini's  Sorastrum  ecMnatum  (Synops.  in  Lmn. 
xiv.  p.  238.  n.  4)  of  1840  may  be  Nageli's  S.  spinulosum 
(Einz.  Alg.)  of  1849  and  Eabenhorst's  S.  bidentatum  (Flor. 
Europ.  Alg.)  of  1868 — all  phases  of  one  and  the  same  in- 
dividual which  I  have  orben  seen  manifested  among  the 
different  groups  of  the  Sorastrum  under  consideration,  and 
therefore  trifling  differences  which  I  do  not  think  warrant  the 
separation. 

If  priority  of  notice  gives  precedence,  then  it  seems  to  me 
that  Meneghini's  name  of  Sphosrastrum  echinatum  for  this 
little  plant  should  be  retained.  Kutzing,  also,  has  changed 
"  Sphcerastrum "  to  "  Sorastrum^^^  or  at  all  events  adopted 
Nageli's  appellation  (which  is  the  latter)  for  the  ffenus. 

Making  a  "  heap  "  of  it,  instead  of  a  "  sphere,'  seems  to  me 
like  requiring  a  little  more  when  enough  has  been  attained,  or 
risking  the  substance  for  the  shadow — a  course  which  too 
often  breaks  down  the  memory  with  disgust,  and,  if  continued, 
must  sooner  or  later  be  altogether  suicidal  to  natural  history. 

There  is  one  point,  however,  in  which  all  the  representations 
and  descriptions  of  this  little  organism  appear  to  be  deficient, 
viz.  in  the  mention  of  a  stipes  (fig.  2  a),  whose  presence,  as 
my  figures  will  show,  necessitates  the  addition  of '^  stipitate  " 
to  its  cuneate  outline. 

From  the  triangular  form  of,  and  spines  on,  the  individual 
of  Sorastrum^  resembling  especially  Staurastrum  avicula  and 
S.  defectum  (Ralfs,  Desmid.  pi.  23  and  pi.  20,  figs.  11  &  5  re- 
spectivelv),  it  has  hitherto  been  placed  among  the  DesmidiesB ; 
but  the  latter,  although  much  about  the  same  size  as  the 
cuneate  individual  of  Sarastrum^  appears  in  pairs,  united  by  a 
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bond  of  attachment  which  extends  from  centre  to  centre  of  the 
proximate  flat  triangular  sides  of  the  divisions,  while  two  pairs 
unite  to  form  the  zygospore,  which  is  echinated.  On  the  other 
hand,  the  individual  of  Sorastrum  is  spined  only  at  two  ends, 
the  other  comer  of  the  cuneate  cell  being  stipitate,  while  in  its 
normal  condition  it  forms  one  of  a  group  of  eight,  sixteen,  or 
thirty-two  individuals.  The  latter,  agam,  do  not  appear  to 
undergo  binary  division,  but  produce  one  or  more  baby  groups 
of  Sorastrumy  and,  if  we  are  right  in  our  conjecture,  a  smooth 
sporangium,  formed  probably  from  the  impregnation  of  a  ma- 
crogomdium  by  microgonidia. 

Thus  the  former,  by  its  zygospore,  is  essentially  a  Desmid, 
and  the  latter,  by  its  mode  of  generation,  essentially  allied  to 
Pediastrum  (see  A.  Braun's  figures  &c.  of  the  development  of 
Pediastrum  granulaiumy  pi.  3,  in  ^  Rejuvenescence  of  Nature,' 
translated  in  Botanical  Keports  by  Henfrey,  Ray  Soc.  Pub. 
1853) — a  view  at  which  Mr.  Archer  had  also  arrived  by  hav- 
ing frequently  witnessed  the  evolution  of  young  groups  from 
Coelastrum  and  Scenedesmtia,  Hence,  in  his  last  letter  to  me, 
this  able  authority  states : — ^^  At  present,  and  so  far  as  obser- 
vation has  yet  gone,  I  could  assume  Sorastrum  (as  well  as 
Pediastrum^  Ccetastrumy  and  Scenedesmus)  as  not  belonging  at 
all  to  the  Desmidieae."  Of  course  the  observations  which  have 
led  to  this  conclusion  have  been  made  since  the  last  edition  of 
Pritchard  was  published,  in  which  these  genera  are  all  placed 
by  Mr.  Archer,  as  heretofore,  among  the  Desmidieae.  Further, 
Mr.  Archer's  present  view  is  also  corroborated  by  Rabenhorst, 
who  {op.  cit.  1868)  has  assigned  all  these  genera  to  his  family 
of  Protococcaceae. 

(It  is  curious,  too,  as  showing  the  gradual  development  of 
our  knowledge  in  these  respects  among  people  widely  sepa- 
rated and  without  intercommunication,  although  probably  of 
contemporaneous  education  previously,  in  the  same  kind  of 
seminaries,  that,  in  the  month  of  June  1861,  I  had  myself 
made  drawings  of  Pediastrum  ^  Scenedesmus,  &c.,  to  show  at 
some  future  period  that  these  organisms  belonged  rather  to  the 
Protococcaceae  than  to  the  Desmidieae.) 

Although,  however,  Rabenhorst  figures  and  places  all  these 
genera  under  his  family  Protococcaceae  as  ^^Algce  unicellulares 
sensu  strictissimOy^  still  a  group  of  eight,  sixteen,  or  thirty- 
two  individuals  linked  together  m  the  form  of  Sorastrum  can 
hardly  be  considered  "  unicellular,"  any  more  than  the  conca- 
tenated cells  of  a  filament  of  Spirogyra,  But,  be  this  under- 
stood as  it  may,  these  organisms,  for  reasons  above  stated,  un- 
doubtedly belong  much  more  to  the  Protococctceae  than  to  the 
Desmidieae. 
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General  Observations, 

Thus  we  have  seen  (1)  that  the  development  of  Sorastrum 
smnulosum  commences  by  a  division  of  the  contents  of  the 
sporangium  into  sixteen  portions  or  family  groups  of  eight 
(sixteen,  or  thirty-two  ?)  individuals  each ;  (2)  that,  after  elimi- 
nation, these  groups  increase  in  size,  but  not  in  number  of 
individuals,  so  far  as  my  observation  extends ;  (3)  that  certain 
individuals  produce  one  or  more  family  groups  of  eight,  six- 
teen, or  thirty-two  individuals  each,  in  cells  respectively  pro- 
vided by  the  parent,  which  are  deciduous  (that  is,  subse- 
quently soon  disappear) ;  (4)  that  those  individuals  of  the 
parent  group  which  do  not  produce  new  families  retain  their 
gonimic  contents,  increase  in  size,  become  globular,  and  lose 
their  spines  by  atrophy ;  (6)  that  a  spherical  or  slightly  ellip- 
tical sporangium,  about  twice  the  diameter  of  the  largest  in- 
dividual of  a  group  of  Sorastrumy  makes  its  appearance,  pre- 
senting a  deep  dark  sea-green  colour,  precisely  like  that  of 
Sorastrum^  composed  of  a  tough,  transparent  coat  filled  with 
the  usual  contents  of  a  sporangium,  and  surrounded  by  a  thick, 
soft,  transparent,  gelatmous  envelope. 

It  may  now  be  asked,  upon  what  grounds  I  assume  that 
the  first  development  of  Sorastrum  witnessed  was  that  of  the 
sporangium.  To  which  it  may  be  replied,  that  it  presented 
features  which  none  of  the  other  developmental  forms  pos- 
sessed, viz.  a  large  spherical  cell  containing  sixteen  family 
groups,  while  no  other  but  the  "  baby  "  group  was  enclosed 
in  a  proper  cell,  and  the  cell  of  this  group  was  deciduous. 
Again,  no  other  developmental  form  of  the  kind  presented 
itself  after  the  18th  July :  but,  on  the  contrary,  a  great  num- 
ber of  groups  of  eight,  sixteen,  and  thiriy-two  individuals 
made  their  appearance,  followed,  after  the  10th  of  September, 
by  a  still  greater  number  of  baby  groups  which  they  produced. 
Hence  there  was  a  direct  sequence  in  the  appearance  of  the 
sporangium,  the  free  parent  groups,  and  the  baby  groups  re- 
spectively. 

A  more  perplexing  question,  however,  is  the  signification 
of  the  increase  of  size,  rounded  form,  and  atrophy  of  the  spines 
in  those  individuals  of  the  group  which  retained  their  gonimic 
contents  but  did  not  produce  oaby  groups.  This  I  cannot 
answer  further  than  that  these  may  pass  into  winter  forms,  or, 
being  impregnated,  resolve  themselves  into  sporangia. 

Nor  has  the  mode  of  impregnation  been  witnessed.  But 
here,  I  think,  it  may  be  fairly  assumed,  from  what  has  been 
seen  in  the  impregnation  of  a  unicellular  Alga  (Annals,  l.  c), 
that,  on  the  evolution  of  the  gonimic  contents  (in  September) 
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in  the  form  of  small  groups  of  still  smaller  individuals  (al- 
though, perhaps^  of  different  sizes  in  their  respective  groups, 
as  the  latter  consisted  of  eight,  sixteen,  or  thirty-two  indivi- 
duals), we  had  the  elements  of  impregnative  generation,  at 
least  the  spermatic  or  microgonidia,  if  not  the  germic  or  ma- 
crogonidia  also— some  of  which  groups  retained  their  figure 
entirely,  and  increased  slightly  in  size,  while  others  became 
disintegrated.  The  former  having  lost  the  cells  provided  by 
the  parent,  respectively  remain  on  in  the  gum-bottle;  but 
whether  they  will  live  to  go  through  the  winter,  growing  into 
large  groups  for  farther  development  next  year,  has  yet  to  be 
proved,  while  on  the  other  hand,  they  may  all  perish,  and  the  in- 
dividuals of  the  parent  groups  ahne  form  the  winter  or  passive 
stock.  The  latter  were  too  minute  to  follow ;  indeed  it  was 
difficult,  from  their  smallness,  to  conjecture  even  the  total  num- 
ber in  each  group.  They,  on  separation,  might  have  become 
ciliated  and  active,  for  the  purpose  of  searching  out  the  female 
passive  cell ;  but  although  m  one  or  two  instances  I  saw  them 
after  disintegration,  they  had  then  a  globular  shape,  but  were 
etationary-^that  is,  evinced  no  movement.  These  disintegrated 
stationary  ones,  too,  were  probably  abortive ;  for  when  in  foil 
force  and  normal  development,  the  spermatic  cells  bound  off 
from  the  disintegrating  group  in  quest  of  the  passive  females 
ready  at  the  same  moment  to  receive  them,  and  soon  disap- 
pear, either  by  entering  into  them  or  by  becoming  still  forms 
(that  is,  losing  their  cilia)  from  failing  of  their  object,  and  thus, 
sooner  or  later,  perishing  altogether.  Hence,  except  by  a 
stroke  of  great  good  fortune,  it  is  almost  impossible  to  follow 
them  after  they  nave  left  the  parent  group. 

How  beautifully  is  the  object  of  Nature  obtained  by  making 
only  one  element  of  impregnation  active !  Conceive  the  con- 
fusion that  might  exist  were  both  elements  active  in  vegetable 
infdsions,  where  such  beings  are  almost  as  thick  as  grains  of 
sand  on  the  sea-^shore,  and  in  species  almost  as  infinitely 
numerous. 

Lastly,  we  come  to  the  formation  of  the  sporangium,  which 
was  first  seen,  on  the  6th  of  September,  almost  synchronously 
with  the  evolution  of  the  baby  groups  and  the  change  of  form 
&c.  in  the  individuals  of  the  parent  group  which  did  not  part 
with  their  gonimic  contents,  or,  in  other  words,  whose  contents 
were  not  evolved  in  the  form  of  the  baby  groups.  And  this 
brings  us  to  the  question  whether  these  individuals  are  female 
cells,  and  whether  their  impregnation  takes  place  through 
some  preparatory  opening  in  their  cell-wall,  to  form  the  spo- 
rangium, or  whether  the  contents  of  the  individual  are  first 
eliminated  in  the  form  of  a  free  macrogonidium,  to  receive  the 
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spermatic  element  outside  the  old  cell,  as  in  Oryptogl&na  Unti^ 
cularis  (Annals,  L  c). 

I  confess  that  the  changes  which  take  place  in  the  indivi- 
duals which  do  not  send  lorth  their  contents  in  the  form  of 
baby  groups  now  inclines  me  to  think  that  the  sporangium  may 
be  produced  after  the  plan  first  mentioned.  But  it  will  be  seen 
that  this  is  a  point  still  undecided,  and,  as  before  stated,  one 
which  nothing  but  a  stroke  of  great  good  fortune  can  deter- 
mine. 

It  might  be  asked,  also,  what  are  those  little  cells  seen  in 
the  central  cell  of  the  sporangium  under  development,  and  in 
the  central  cell  also  of  the  groups  respectively  (figs.  4  &  5, 
PL  XIV.)  ?  In  the  first  place,  are  they  cells,  or  are  they  cir- 
cular marks  resembling  cells^  produced  by  the  attachment  of 
the  expanded  podal  ends  of  the  stems  of  the  individuals  of  the 
group,  respectivelv,  on  the  central  cell  ?  I  incline  to  the  latter 
view,  but  admit  that  I  am  still  in  doubt  as  to  the  real  nature 
of  these  apparent  cells. 

Do  the  individuals  which  produce  baby  groups  produce 
more  than  one,  as  the  cells  oi  Pediaatrum  granvlatum  (see 
A.  Braun's  figures^  L  c.)  ?  Yes.  In  the  group  with  two  baby 
groups,  which  I  placed  aside  for  examination,  one  of  the 
parent  individuals  was  but  half  emptied,  and  the  following 
morning  it  was  whoUy  so,  while  at  the  final  examination  there 
were  only  four  empty  cells  and  five  baby  groups.  Hence  one 
must  have  produced  two ;  and  this  probably  was  that  which  at 
first  I  saw  naif-emptied — ^that  is,  still  retaining  another  baby 
group.  It  is  possible,  and  probable  too,  therefore,  that  one 
parent  individual  may  produce  a  plurality  of  baby  groups,  aa 
m  Pediastrum. 

Thinking  that  Sorastrum  spinuhsum  might  be  found  in  the 
pond  of  the  heath-bog  from  which  was  obtained  the  original  sedi- 
ment in  which  it  was  developed  in  the  gum-bottle,  I  sought  for  it 
there  about  the  time  that  it  was  most  numerous  in  the  latter, 
but  failed  to  find  it  anywhere.  It  is  true  that  the  original  pool 
had  been  drained ;  but  there  were  several  other  depressions  of 
the  same  kind,  in  the  same  locality,  filled  with  bog-water, 
which,  on  microscopical  examination,  did  not  yield  a  single 
specimen. 

Before  concluding  this  communication,  I  have  to  allude  to 
a  green  Protococcus  which  I  found  singly  and  undei^oing  sub- 
division in  a  tank  in  the  Island  of  Bombay  in  June  1861,  viz.  at 
the  time  I  was  led  to  the  view,  already  noticed,  that  Pediastrumj 
Scenedesmus^  and  other  forms  of  the  kind  present  in  the  same 
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tank  belonged  to  the  Protococcacess  rather  than  to  the  Des- 
midiaceae. 

The  peculiarity  in  this  Protococcus  was,  that  it  presented  a 
conical  elongation  of,  or  appendix  to,  its  ceU^  comet-like,  not 
only  in  its  single  form,  but  throughout  all  its  subdivisions — a 
feature  which  1  had  not  previously  seen,  and  which,  as  it  does 
not  appear  to  have  been  recorded  by  others,  seems  deserving 
of  the  accompanying  delineations  {rl,  XIV.  figs.  10-20)  and 
of  being  described  under  the  following  appellation : — 

Conococcus  ehngatvsj  mihi. 

Passive  form  unicellular,  with  the  usual  green  contents  and 
nuclear  (?)  vesicle  of  such  organisms  enclosed  in  a  spherical  cell, 
to  which  is  appended  a  transparent  conical  extension  or  appendix 
three  times  the  diameter  of  the  cell  in  length.  Conical  exten- 
sion persistent  in  all  the  individuals  of  its  various  subdivisions. 
Size  of  single  largest  cell  4-5600ths  of  an  inch  in  diameter. 

Hah.  Fresh  water. 

Loc.  Tanks  in  the  Island  of  Bombay. 

Obs.  Sometimes,  as  in  fig.  18,  the  gonimic  contents  of  the  cell 
are  partially  extended  into  the  conical  appendix ;  or  they  may 
be  extended  throughout  that  of  one  individual  only  (fig.  19) ; 
or  they  may  be  extended  throughout  the  whole  in  the  eight-cell 
division  or  group,  as  in  fig.  20.  Hence  the  appendix  here  is 
actually  an  "  extension  "  of  the  cell-wall. 

This  is  the  form  which  I  have  figured  and  to  which  I  have 
alluded  in  the  ^  Annals '  of  April  last  (1869),  pi.  17.  fig.  21. 
I  have  never  seen  it  in  its  active  state,  and  am  still  inclined 
to  think  that  it  may  be  but  a  sportive  form  of  the  "  Chlamydo' 
coccus^^  represented  in  the  'Annals'  of  1858j  vol.  ii.  pi.  8, 
which  is  the  common  or  usual  figure  of  this  unicellular  Alga 
in  the  tanks  of  Bombay. 

Postscript 

Since  the  above  was  written,. the  question  of  fissiparity  in 
Soraatrum  seems  to  be  determined  in  the  affirmative ;  for  on 
the  30th  October  a  group  of  eight  robust  individuals  was  ob- 
served, in  which  one  was  much  larger  than  the  rest  and  almost 
spherical  in  shape,  simulating  the  roundness  and  appearance 
of  a  sporangium ;  but,  on  evacuation  of  its  green  contents,  the 
cell-wall  was  found  to  present  four  pairs  of  spines,  situated, 
jipparently,  opposite  to,  and  equidistant  from,  each  other,  thus 
indicating  the  preparatory  stage  to  fissiparition  or  binary 
division.  It  is  right,  however,  to  add  that  only  seven  spines 
were  actually  visible,  and  that  the  unseen  one  of  the  fourth 
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pair,  if  present,  was  probably  concealed  behind  its  compa- 
nion. 

This  group  was  found  among  the  portions  of  jelly  of  Ophry- 
dium  versatile  &c.  which  had  been  placed  in  the  second  gum- 
bottle  mentioned,  together  with  another  group  consisting  of 
four  individuals.  Indeed,  as  I  have  before  stated,  the  second 
gum-bottle  now  famishes  the  finest  groups  of  Sorastrum^  both 
collectively  and  individually,  the  former  bein^,  for  the  most 
part,  13-6000th8  inch  in  diameter,  and  the  individual  cell  up- 
wards of  5-6000th8  inch  broad.  If  the  individuals  of  a  group 
have  become  unusually  large  and  rounded  (that  is,  6-6()00ths 
inch  in  diameter),  ve/sligft  pressure  seemi  to  sep'arate  them, 
when  they  leave  their  stems  behind  and  present  such  an  even 
round  outline,  in  lieu  of  the  cuneate  extremity,  that  no  one 
would  suppose  there  had  ever  been  a  point  of  attachment 
there,  although  the  spines  still  remain  the  samej  and  this, 
perhaps,  may  account  for  the  absence  of  the  stem  m  Nageli's 
and  Kabenhorst's  figures  respectively.  The  reverse  is  the 
case  in  the  earlier  part  of  their  career,  where  the  group  may 
be  torn  to  pieces,  out  the  stems  remain  almost  inseparably 
attached  to  the  individuals. 

I  have  now  seen,  at  one  time  or  another,  individuals  singly, 
and  in  groups  oi  two,  four,  eight,  sixteen,  thirty-two,  and, 
I  think,  sixty-four,  which,  with  the  enlargement  of  the  single 
individual  of  the  group  oi  eight  mentioned,  and  its  four  pairs 
of  spines,  &c.,  leads  to  the  following  inferences : — 

That  Sorastrum  may  increase  by  binary  division  like  other 
unicellular  AlgSB  of  the  kind ;  that  this  may  take  place  in  a 
single  individual  isolated  from  the  main  group  (which  might 
thus  originate  a  new  group),  or  in  a  single  individual  while 
attached  to  the  main  group,  or  in  all  the  individuals  of  a  group 
synchronously ;  that  the  enlarged  and  rounded  state  of  the 
individual,  and  not  the  more  or  less  bilobate  form,  indicates  the 
preparatory  stage  to  binary  division^  that,  as  a  single  indivi- 
aufil  of  a  group  may  precede  the  rest  in  binary  division,  so  the 
groups  may  not  always  be  a  multiple  of  2,  altnough  generally 
so,  nor  have  2  for  a  common  multiplier  (that  is,  that  one  indi- 
vidual only  of  a  group  of  eight,  diviaing,  would  give  nine,  &c.) ; 
that,  contrary  to  what  has  been  before  inferred,  the  groups 
need  not  always  contain  the  same  number  of  individuals  as 
when  first  eliminated  from  the  sporangium,  but  may  be  in- 
creased in  this  respect  by  binary  division,  after  elimination ; 
that  the  enlargement  and  sphericity  of  the  individual  therefore 
may  not  lead  to  the  formation  of  the  sporangium,  whatever 
the  atrophy  of  the  spines  may  indicate,  while,  on  the  other 
hand,  the  contents  of  the  inaividual  may  be  liberated  from 
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its  cell  in  the  condition  of  a  macrogonidium,  singly  or  in 
plurality,  previously  to  impregnation  and  the  formation  of  the 
sporangium,  as  in  Cryptoglena  lenttcularts  {L  c.)  and  other 
Algae  of  the  kind ;  lastly,  that  the  facility  with  which  the 
enlarged  and  rounded  individuals  of  a  group  may  be  separated 
indicates  that  this  may  take  place  naturally,  and  thus  that 
each  individual  may  originate  a  new  group,  also  as  in  uni- 
cellular Algse  generally. 


EXPLANATION  OF  PLATE  XIV. 

All  the  figures  of  Sorastrutn  spmulosum,  Neg.,  are  drawn  on  the  scale 
of  l-6000th  to  l-12th  inch,  in  order  that  their  relative  sizes  may  be  seen. 
Conococcua  elongatfis,  n.  sp.,  fig.  10,  is  on  the  scale  of  l-5400th  to  l-12th 
inch ;  figs.  11  &  12,  l-54D0th  to  l-24th  inch.  The  rest  of  the  groups 
were  all  smaller  in  size,  although  their  cells  indiyiduallj  mi^t,  on 
separation,  attain  much  larger  dimensions. 

Fiff^  1.  Surastrum  sptnulomnif  Nag.,  typical  form  of  coenobium  or  group 
of  sixteen  mdividuals ;  average  size  8-60(X)ths  inch  in  diameter. 

Fiff.  2.  The  same,  individual  of  largest  size  separated  from  the  group, 
showing  the  body  containing  nuclear  (?)  vesicle:  a,  stipes. 
Size  5-6000ths  inch  broad  by  4-6000ths  long ;  spines  and  stipes 
each  l^-GOOOth  inch  long.  • 

Fig.  3.  The  same,  end  view,  outer  side. 

Fig.  4.  The  same,  sporangium,  18-60(X)ths  inch  in  diam.,  undergoing  deve- 
lopment of  its  contents  internally,  presenting  fifteen  ^proups  of  eight 
individufids  each  and  one  single  individual,  =  sixteen  groups, 
but  here  represented  with  four  groups  only,  for  perspicuitj',  viz. 
two  of  sixteen  individuals  each  (a  a),  each  group  5-6000ths  inch 
diameter  and  each  individual  2-60GOths  broad,  one  of  eight  in- 
dividuals (b)  of  the  foregoing  diameter  and  breadth  of  individual 
respectively,  and  one  single  individual  (c)  4-6000th8  inch  broad. 
The  four  circles  (d  d  d  a)  are  intended  to  show  the  position  of 
some  of  the  other  groups,  of  which  the  whole  (viz.  sixteen)  were 
respectively  developed  in  separate  compartments  indicated  by 
the  septal  lines  (/)  extending  outwards  from  the  central  cell, 
which  groups,  though  actually  all  seen  by  alteration  of  the  focus 
of  the  microscope,  could  not  be  delineated  alto^ther,  and  were 
too  indistinct  and  confused  to  admit  of  anything  but  the  arbi- 
trary and  imadnary  arrangement  of  them  given  in  the  figure. 
Centml  cell  (e)  spherical,  3-6000ths  inch  in  diameter,  represent- 
ing a  central  circular  area  surrounded  by  a  number  of  smidler 
cells. 

N.fi.  In  my  original  Notes,  the  whole  of  the  groups  in  this 
sporangium,  with  the  exception  of  the  single  individual  (e),  are 
set  down  as  containing  only  eight  individuals  each;  but  as 
many  of  the  groups  subsequently  seen  in  the  contents  of  the 
gum-bottle  consisted  of  sixteen  or  thirty-two  individuaLs,  and 
these  seemed  to  have  come  originally  nrom  sporangia  of  the 
same  kind  and  in  the  same  way,  I  have  delineated  two  of  the 
groups  (a  a)  with  sixteen  instead  of  eight  individuals  each, 
conjecturally. 


and  on  a  new  Species  of  Protococcus.  435 

Fig,  6.  The  same,  a  group  of  six  individuals  of  the  largest  size,  which 
was  separated  m)m  one  of  sixteen  individuals,  showing  the 
manner  in  which  the  stipes  is  attached  to  the  central  cell,  which 
here  appears  also  with  the  centred  area  and  its  surrounding  cells : 
a,  hilooate  form  of  individual ;  h,  c,  d,  showing  gradation  of  the 
outer  profile  of  the  cell  from  concave  to  convex,  following  the 
more  or  less  rohust  state  of  the  individual,  purposely  drawn  in 
this  way  to  point  out  how  diiferent  the  form  of  an  individual 
cell  of  tne  same  Sorastrum  may  be  under  different  circumstances, 
even  in  the  same  species. 

Fig,  6.  The  same,  group  of  large  individuals  from  which  several  baby 
groups  were  developec^  showing  seven  individuals  still  filled 
with  gonimic  contents  (a),  two  empty  collapsed  ones  (6  h),  and 
five  baby  groups  (c),  all  of  which  have  (for  particular  examina- 
tion) been  more  or  less  separated  by  pressure  from  their  original 
^uped  arrangement.  Baby  groups  8-6000ths  inch  in  diameter, 
mdividuaJs  l^-6000th  inch  broad:  four  gi'ou]^s  eliminated  in 
parent  cells  respectively,  c ;  and  the  other  consisting  of  a  group 
apparently  of  eight  individuals  free  (that  is,  with  no  enveloping 

Fig,  7.  The  same,  the  foregoing  group  with  the  large  individuals  only,  viz. : 
— those  which  still  retained  their  gonimic  contents  (a)  and  those 
which  were  collapsed  and  empty  (6  }>) ;  the  contents  of  the  former 
eliminated  to  show  their  rounded,  altered  forms  and  more  or  less 
atrophied  spines,  respectively  (c,  c,  &c.)  ;  also  two  more  empty 
and  collapsed  individuals,  making  in  all  four  from  which  the 
baby  groups  had  been  eliminated ;  lastly,  the  fragments!  remains 
of  some  cells  (d)  which  may  or  may  not  have  been  originally 
developed  in  this  group,  which  thus  seems  to  have  belonged  to 
the  sixteen-cell  division. 

Fig,  8.  The  same,  baby  gi'oup  to  compare  with  that  developed  from  the 
sporangium,  h^  1 ;  size  of  baoy  ^roup  3-OOOOths  inch  in  diam., 
individuals  IJ-GOOOth  inch  broad  eacn. 

Fig,  9.  The  same,  form  and  size  of  assumed  sporangium,  filled  with  go- 
nimic contents  of  a  deep  dai*k  sea-green  colour,  like  that  of  the 
Sorastrum'^oyrOy  13-6000 ths  inch  m  diameter  :  a  a,  gelatinous 
capsule  about  3-6000ths  inch  thick ;  5,  proper  coat  of  spo- 
rangium. 

Fig,  10.  Conococcus  elongatus,  n.  sp.,  single  cell,  4-6000ths  inch  in  diam., 
filled  with  gonimic  contents  including  nuclear  (?)  vesicle,  show- 
ing also  the  peculiar  conical  extension  of  the  cell-wall. 

Fig,  11.  The  same,  in  binary  division  ;  12,  binary  division,  with  subdivi- 
sion of  conical  extension  preparatory  to  quadruple  division; 
13,  quadruple  division  ;  14,  eght-cell  division  ;  lf5,  sixteen-cell 
division;  16,  cell-division  in  four  tetrahedral  groups  of  four 
cells  each,  sportive  form;  17,  irregular  sixteen-cell  division; 
18,  eight-cell  division,  with  partial  extension  of  the  gonimic 
contents  into  all  the  reidii ;  19,  eight-cell  division,  extension  of 
the  gonimic  contents  throughout  in  one  radius ;  20,  eight-cell 
division  with  complete  extension  of  the  gonimic  contents 
throughout  each  radius.  The  last  four  groups,  including  the 
radii,  6-5400ths  inch  in  diameter. 
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LII. — Descrtptiana  of  two  new  Species  of  Sun-Hrds  from  the 
Island  of  Hainan^  South  China.  By  Bobebt  Swinhoe, 
F.Z.S. 

^thopyga  Christinosy  n.  sp. 

Crown  of  the  head  and  back  of  the  neck  deep  purplish 
blacky  with  beautiful  dark  metallic-green  and  coppery  reflec- 
tions ;  sides  of  the  face  and  neck,  and  the  back^  of  the  same 
colour  without  reflections ;  throat  and  breast  rich  maroon- 
red,  the  former  flanked  along  the  maxillae  with  a  line  of  dark 
rotmdish  feathers  shot  with  steel-blue,  green,  and  purple. 
Scapulars  rich  brownish  olive,  the  same  colour  tin^mg  the 
black  of  the  back,  and  becoming  greener  as  it  broadly  edges 
the  wing-coverts  and  secondary  quills.  Feathers  of  the  wing 
hair-brown,  the  primaries  omy  slightly  edged  with  olive. 
Bump  canary-yellow.  Upper  tail-coverts,  two  central  tail- 
feathers,  and  outer  edge  (more  or  less)  of  all  the  rest  but  the 
outer  feather  glossy  metallic  dark  green ;  under  part  of  cen- 
tral rectrices  and  the  main  portions  of  all  the  others  black, 
the  three  outer  ones  being  tijjped  with  white  increasing  in 
extent  to  the  outer  feather.  Tail  of  twelve  graduate  feathers, 
the  two  central  with  elongated  tips.  Below  the  maroon  breast 
crosses  a  band  of  olive-green,  fading  into  the  dingy  yellowish 
white  of  the  under  parts.  Axillaries  white,  with  a  primrose 
wash ;  inner  edges  to  quills  creamy  white. 

Bill  blackish  brown,  paler  on  the  lower  mandible.  Irides 
deep  brown.     Legs  leaden  grey,  with  brownish  claws. 

Length  about  A\  inches ;  wing  2 ;  tail  2,  including  the  pro- 
tracted tips,  which  measure  -^;  bill  from  forehead  f,  well 
curved,  and  somewhat  thick. 

I  procured  this  novel  and  beautifiil  species  in  the  moun- 
tainous region  of  central  Hainan.  The  above  description  is 
taken  from  three  male  specimens.  I  unfortunately  aid  not 
succeed  in  procuring  a  female. 

Arachnechthra  rhizophorcBy  n.  sp. 

Closely  allied  to  A.  fiammaxUlaris  from  the  Tennasserim 
provinces,  from  which  it  difiers  by  having  the  forehead  to  the 
top  of  the  crown  black,  with  steel  reflections  of  purple,  blue, 
and  green. 

Length  about  4i  inches :  wing  2 :  tail  1^^ :  bill  |,  bending 
downwards  from  its  middle. 

This  is  a  very  common  species  throughout  Hainan,  among 
the  mountains  as  well  as  among  the  marshes  of  the  coast. 
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OhservaHona  on  the  Zoological  Characten  and  Natural  Affinities  of 
jEpyomis.    By  MM.  A.  Milnb-Edwabds  and  A.  Grandisieb. 

M.  A.  Grandidteb  has  made  some  ezcavations  in  marshy  ground 
at  Amboulitsate  in  Madagascar,  and  obtained  bones  of  JEpyomis. 
These  bones  are  : — 1st,  a  perfect  tibia  and  several  fragments  of  that 
bone ;  2nd,  a  nearly  complete  femur ;  3rd,  two  yertebrse ;  4th9  a 
tolerably  well  preserved  femur  and  fragments  of  the  same  bone 
belonging  to  smaller  individuals  of  jEpyomis ;  and,  5th,  a  very  im- 
perfect femur  belonging  to  a  still  smaller  specimen.  The  authors 
notice  briefly  the  peculiarities  presented  by  these  bones. 

The  tibia  is  enormous,  and  has  its  articular  extremities  singularly 
enlarged.  Its  length  is  64  centimetres,  the  circumference  of  its 
upper  extremity  45  centimetres,  and  that  of  its  inferior  38,  the 
body  of  the  bone  in  its  most  contracted  portion  being  only  15^  cen- 
timetres round.  The  characters  of  the  bone  prove  at  once  that  it 
belonged  to  a  bird  of  the  brevipennate  order.  It  differs  from  the 
tibia  of  Dinomis  and  Palapteryx  in  having  no  osseous  bridge  over 
the  groove  of  the  extensor  muscle  of  the  toes,  in  this  respect  agree- 
ing with  the  existing  Brevipennes ;  but  the  general  proportions  of 
the  bone  are  quite  different.  The  tibia  is  more  massive  than  even 
that  of  Dinomis  elefphantopus. 

The  lai^^t  femur  found  at  Amboulitsate  seems  to  agree,  in  the 
dimensions  of  its  articular  surface,  with  the  tibia  just  mentioned. 
The  proportions  of  this  bone  are  very  singular ;  its  thickness  is  ex- 
traordinary, whilst  in  length  it  does  not  measure  one-half  more 
than  its  lower  extremity.  Behind  and  above  the  condyles  there  is 
an  enormous  pit,  into  which  open  large  orifices  for  the  admission  of 
air  into  the  interior  of  the  bone.  These  orificeis  are  absent  in 
Apteryx  and  Dinomis, 

A  fragmentary  tarso-metatarsal  bone  has  been  received  by  the 
Museum  of  Paris  from  M.  li^nard  since  the  publication  of  the 
observations  of  M.  Geoffrey  St.-Hilaire.  The  authors  state  that 
this  bone  shows  a  remarkable  widening,  combined  with  a  very  dis- 
tinct flattening,  in  an  antero-posterior  direction.  The  width  of  the 
diaphysis  at  its  narrowest  point  is  8  centims.,  whilst  in  Dinomis 
giganteus  the  width  of  this  part  is  only  5^  centims.  As  the  last- 
named  species  attained  a  height  of  3  metres,  it  was  concluded, 
from  this  difference  in  the  tarso-metatarsus,  that  ^pyomis  must 
have  been  at  least  3*60  metres  in  height.  This  measurement, 
however,  is  deceptive  as  a  basis  for  calculating  the  size  of  the  animal. 
At  the  upper  extremity  of  the  tarso-metatarsus  are  the  two  furrows 
which  indicate  the  original  separation  of  the  three  elements  of  the 
metatarsus ;  and  as  these  occur  only  immediately  below  the  articular 
extremity,  the  bone  must  be  very  nearly  complete.  Its  length 
could  not  have  exceeded  38  centims.  The  investigation  of  this  bone 
is  considered  by.  the  authors  to  show  the  alliance  of  JEpyomis  to 
Dinomis;   and  they  entirely  reject   M.   Bianconi's   opinion    that 
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jEpyomis  was  a  rapacious  bird,  probably  identical  with  Marco  Polo's 
roc.  The  absence  of  the  hind  toe  seems  to  set  this  question  at 
rest.  The  probable  height  of  the  bird  is  2  metres,  about  equal  to 
that  of  a  large  ostrich ;  but,  although  it  can  no  longer  be  regarded 
as  *the  tallest,  it  is  at  present,  say  the  authors,  ''  the  stoutest,  the 
most  massive,  and  the  most  elephantine^'  of  known  birds. 

M.  Grandidier*s  excavations  fiirmshed  remains  of  several  smaller 
species  of  JSpyornis.  One  of  these  (called  JE,  medi\is)  would  appear 
to  have  been  of  the  size  of  the  cassowary;  another  {^.modestus)  about 
as  large  as  the  great  bustard.  Thus  there  was  formerly  in  Mada- 
gascar a  population  of  large  terrestrial  birds,  resembling  in  their 
structure  the  Dinomis,  Pdlapteryx,  and  Apteryx  of  New  Zealand. — 
Comptes  Emdus,  Oct.  11  1869,  pp.  801-805. 

Reptile  Remains  and  Climaxodus. 
To  the  Editors  of  the  Annals  and  Magazine  of  Natural  History, 

Gentlemen, — In  your  issue  for  June  last,  you  kindly  permitted  me 
to  describe  a  reptilian  bone  from  the  Northumberland  Coal-measures. 
In  the  short  communication  referred  to  I  described  the  bone  as  a 
malar  of  a  Coal- measure  Labyrinthodont. 

In  your  October  issue  Messrs.  Hancock  and  Atthey,  who  have 
contributed  several  papers  to  your  pages,  expressed  their  non- 
acceptance  of  the  correctness  of  my  interpretation  of  the  bone  in 
question,  and  adduced  reasons  for  believing  that  it  is  the  cranial 
shield  of  Anthracosaurus. 

During  my  examination  of  the  specimen  I  was  not  without  doubt 
respecting  its  identity ;  and  had  the  two  sides  of  the  plate  of  bone 
been  more  nearly  symmetrical,  and  the  orbital  spaces  more  perfect 
and  more  nearly  opposite  to  each  other,  I  should  have  inferred  that 
it  was  a  median  bone.  I  have  now,  however,  had  all  doubt  as  to 
the  character  of  the  fossil  removed,  having  had  the  opportunity  of 
inspecting  a  far  more  perfect  cranial  shield  of  a  similar  reptile, 
which  shows  that  some  of  the  processes  have  been  broken  off  that 
in  my  ppssession,  and  that,  by  pressure  or  otherwise,  its  form  has 
to  some  extent  been  altered.  I  therefore  take  the  earliest  oppor- 
tunity of  frankly  acknowledging  the  general  correctness  of  the 
criticisms  of  the  writers  alluded  to. 

Since  writing  the  foregoing,  I  have  seen  an  article  by  Messrs. 
Hancock  and  Atthey  in  the  November  <  Annals  and  Magazine  of 
Natural  History '  on  Olimaxodus  and  Janassa^  in  which  the  writers 
endeavour  to  prove  that  the  teeth  which  have  been  so  named  be- 
long to  the  same  genus.  The  specimens  in  my  possession  and  those 
in  the  cabinets  of  three  other  palaeontologists  do  not  corroborate 
the  opinions  the  writers  have  expressed.  I  have  several  specimens  of 
Climaxodontes^  varying  in  length  from  1  inch  to  |  an  inch ;  yet  they 
have  an  equal  number  of  ridges,  and  are  not  twisted  and  bent  in  the 
unsymmetrical  manner  represented  in  the  ideal  group  of  seven  by 
which  the  article  is  illustrated.     As  I  have  not,  however,  obtained 
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any  specimens  in  groups,  I  shall  not  venture  to  express  a  positive 
opinion  upon  the  supposed  identity  between  the  two  genera.  I 
desire  to  offer  a  few  observations  upon  a  reference  to  two 
names  I  gave  to  two  species  of  Climaxodus,  and  to  the  contents 
of  a  footnote  on  p.  328  of  the  *  Annals  '  for  November.  In  reply 
to  those  paragraphs,  I  have  to  state  that  the  specimen  of  Cli- 
maxodus ovatus  which  was  named  by  me  before  a  large  audience  in 
the  Lecture  Hall  of  the  Mechanics*  Institution,  Newcastle-on-Tyne, 
on  Sept.  28,  1868,  is  now  in  the  British  Museum,  and  that  a  spe- 
cimen marked  by  Messrs.  Hancock  and  Atthey  Climaxodus  linguas- 
formis  is  now  on  the'  shelves  of  the  Museum  of  the  Natural-History 
Society,  Newcastle-on-Tyne.  Although  there  is  a  general  resem- 
blance between  them,  there  is  sufficient  dissimilarity  to  justify 
their  being  provisionally  named  as  different  species.  The  specimen 
I  named  Climaxodus  vermiformis  (Geologictd  Magazine,  Aug.  1869, 
p.  381)  is  less  like  C,  linguosformis  than  is  C7.  ovatus ',  and  how 
Messrs.  Hancock  and  Atthey,  who  have  never  seen  the  latter  spe- 
cimen, can  say  that  it  more  nearly  resembles  (7.  linguosformis  than 
does  G,  ovatus,  I  am  at  a  loss  to  understand. 

The  substance  of  the  footnote  appended  to  Messrs.  Hancock 
and  Atthey's  paper  amounts  to  this.  C,  ovatus  and  C,  lingua*' 
formis  were  published  at  the  same  date,  Nov.  1 ;  but  Mr.  Atthey 
read  his  paper  on  Oct.  9,  and  there  is  no  satisfactory  evidence  that 
I  publicly  named  C.  ovatus  at  an  earlier  period.  I  have  to  confess 
myself  a  little  surprised  at  this  statement.  It  was  my  opinion, 
until  I  read  Messrs.  Hancock  and  Atthey's  paper,  that  scientific 
men  gave  each  other  credit  for  speaking  the  truth  in  relation  to 
matters  of  fact ;  and  when  I  stated,  in  the  '  Geological  Magazine '  for 
Nov.  1868,  that  I  had  publicly  named  and  described  C,  ovatus  on 
the  28th  of  Sept.,  it  occurred  to  me  that  that  statement  was  suffi- 
cient evidence  of  its  truth.  It  is  not,  however,  to  Messrs.  Hancock 
and  Atthey ;  and  it  may  not  now  be  to  readers  of  the  *  Annals ' 
with  whom  I  am  not  acquainted,  and  who  have  seen  my  truthful- 
ness impugned.  What  do  Messrs.  Hancock  and  Atthey  consider 
evidence,  and  what  to  them  is  publication?  The  papers  of  the 
Tyneside  Naturalists'  Eield-Club  are  generally  read  to  about  twenty 
Members;  the  address  I  delivered  was  to  an  audience  of  about  400 
persons  ;  and  surely  Mr.  Atthey's  unannounced  paper,  read  before  a 
smaU  number  of  persons,  almost  in  darkness,  in  a  remote  sea-side 
inn,  was  not  more  prominently  brought  forward  than  was  my  state- 
ment delivered  eleven  days  previously  to  400  persons  in  one  of  the 
chief  institutions  in  Newcastle-on-Tyne,  with  the  specimen  exhibited, 
and  with  illustrations  of  the  form  and  chief  characteristics  of  the 
tooth  sketched  on  a  large  blackboard.  Messrs.  Hancock  and  Atthey 
say,  that  were  my  statement  even  correct  it  would  be  no  such  publi- 
cation of  species  as  to  secure  priority ;  and  then,  as  though  they 
desired  to  convey  the  idea  that  it  was  not  "  strictly  correct,"  they 
say,  "  Where,  however,  is  the  record  either  naming  or  describing  at 
this  time  C,  ovatus  ?     We  have  searched  for  it  in  vain." 

The  evidence,  in  addition  to  my  testimony,  might  easily  have 
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been  obtained,  had  it  been  honestly  searched  for ;  in  proof  of  which 
I  refer  to  the  following  gentlemen  who  were  present  at  the  lecture, 
all  of  whom  are  well  known  in  Newcastle-on-Tyne,  and  any  of 
whom  will  testify  to  the  strict  truth  of  this  statement: — ^T.  L. 
Gregson,  Esq.,  Sheriff  of  Newcastle-on-Tjne,  Chairman ;  Messrs. 
A.  Carse  and  M'Eendrick,  Secretaries  of  the  Mechanics'  Listitate ; 
Mr.  Geo.  Bell,  Member  of  Committee ;  Mr.  Pace,  Chief  Collector  of 
Borough  Bates ;  Mr.  K.  Lowry,  railway  goods'  station ;  and  Mr. 
Benson,  Central  Exchange  News'  Room, — all  of  Newcastle-on-Tyne. 
Should  Clinujuvodus  and  Janassa  be  eventually  classed  as  one  genus, 
the  order  will  then  stand  Janassa  bitundnosa,  J.  irnbricata,  J.  ovata, 
and  J.  vermiformis — J.  lingtueformis  being  merely  a  synonym  of 
J,  ovata.  Ashamed  that,  for  the  first  time,  I  have  to  refute  the 
imputation  of  untruthfulness, 

I  am, 

Yours  obediently, 
Newcastle-on-Tyne,  T.  P.  Babkas,  F.G.S. 

Nov.  9, 1860.  

[It  is  evident  that,  as  the  descriptions  of  Messrs.  Atthey  and 
Barkas  appeared  in  print  on  the  same  day,  there  can  be  no  question 
of  priority  of  publication  between  them.  The  question  really  at  issue 
is,  whether  Mr.  Barkas's  having  '*  publicly  named  "  the  species,  at  a 
meeting  of  such  a  body  as  the  Newcastle  Mechanics'  Institute,  on  the 
28th  of  September  1868,  gives  him  a  priority  over  Mr.  Atthey,  whose 
subsequently  published  paper  was  read  at  a  meeting  of  a  recognized 
scientific  society  on  the  9th  of  October  following.  We  do  not  under- 
stand Messrs.  Atthey  and  Hancock,  in  their  last  paper,  to  have  cast 
any  doubt  upon  Mr.  Barkas's  veracity ;  their  statement  seems  to  us 
simply  to  relate  to  the  want  of  any  recorded  evidence,  for  the 
guidance  of  future  palaeontologists,  of  the  species  having  been  satis- 
factorily described  by  Mr.  Barkas  on  the  occasion  to  which  he  refers.] 

On  Exobasidium,  Woranin.    By  H.  Kabsten. 

Fusidium  vac<mii,  discovered  in  1861  by  Fuckel,  and  described 
and  figured  by  him  in  the  'Botanische  Zeitung'  (p.  251,  tab.  10. 
fig'  7),  was  made  the  subject  of  a  thorough  investigation  by  Woro- 
nin,  who  published  his  results,  accompanied  by  good,  characteristic 
figures,  in  the  '  Bericht  der  Yerhandl.  der  naturf.  Gesellschaft  in 
Freiburg '  for  1867,  p.  697.  As  Woronin  found  that  the  gonidia,  which 
are  at  first  unilocular,  but  afterwards  (as  indeed  Fuckel  figures 
them)  multilocular,  stand  in  fours  (rarely  in  fives)  on  the  summit 
of  the  clavate  ends  of  mycelium-threads,  which,  standing  in  masses 
parallel  to  each  other  vertically,  form  a  sort  of  hymenium,  he  thought 
justly  that  the  fungus  should  be  separated  from  the  genus  Fusi- 
dium and  regarded  as  the  type  of  a  peculiar  genus,  Eavbasidium ; 
but  he  referred  it  incorrectly  to  a  position  among  the  Basidiomycetae, 
on  account  of  its  gonidia  being  placed  upon  clavate  sterigmata.  It 
seemed  to  me,  at  least  from  the  other  statements  of  the  develop- 
mental history,  that  this  arrangement  could  not  be  justified  upon 
this  ground  alone ;   for  I  had  recognized  the  mother  cell  of  the 


Miscellaneous.  441 

fiingal  fruit  fecundated  by  copulation  in  Agaricus  campestris  and  A, 
vaginatus,  and  at  the  same  time  demonstrated  that  the  fruit  of  the 
Basidiomycetae  (just  Kke  those  of  the  Lichens  which  contain  their 
seeds  in  tubes  [Ccenogonium],  to  which,  according  to  recent  obser- 
vations, the  Ascomycetse  approach,  as  indeed  had  been  anticipated 
by  me  *)  is  the  product  of  an  act  of  copulation  of  two  heterogeneous 
cells ;  and  therefore  it  might  justly  be  required  of  any  one  who 
was  inclined  to  regard  a  stage  in  the  development  of  a  fungus,  in 
opposition  to  the  opinion  of  its  discoverer  who  occupies  a  high 
scientific  position,  not  as  a  gonidial,  but  as  a  fruit-form,  that  he 
should  prove  that  the  developmental  form  in  question  was  the  pro- 
duct of  a  process  of  fecundation,  or,  at  least,  that  he  should  en- 
deavour to  render  the  evidence  of  this  as  little  doubtful  as  possible. 
The  necessity  of  this  proof  was  not  thought  of  by  Woronin,  who 
rather  considered  the  basidial  form  of  the  gonidiophores  sufficient 
to  enable  him  to  form  a  judgment  as  to  the  nature  of  the  fungal 
organization  in  question. 

As,  however,  the  form  of  the  gonidia  is  so  variable  in  the  Fungi, 
and  in  part  simulates  the  fruit-  and  seed-formation  in  the  Asco- 
mycetae  and  Hymenomycetfie,  nothing  can  be  ascertained  from  it  as 
to  the  position  of  the  species  to  which  it  belongs.  This  conviction 
induced  me  to  make  a  fresh  investigation  of  this  fungus,  which  is 
widely  diffused  in  the  pine-forests  of  North  Germany  upon  Vaccinium 
Vitis  Idcea,  and  occurs  near  Berlin  from  May  to  September. 

On  the  mycelium  of  the  fungus  growing  in  the  leaf-tissue  of  the 
Faccinmw,  I  was  unable  to  detect  the  presence  of  any  copulatory 
organs ;  but  it  does  not  follow  that  I  may  not  have  overlooked  them, 
and  therefore  this  can  be  no  proof  that  no  act  of  copulation  takes 
place  upon  it.  On  the  other  hand,  I  observed,  in  the  gonidia  de- 
scribed by  Fuckel  and  Woronin,  developmental  phenomena  which 
are  by  no  means  in  favour  of  these  being  the  seeds  of  a  Basidiomy- 
cetan,  as  Woronin  asserts  when  he  describes  their  supports  as  the 
basidia  of  a  Hymenomycetan* 

I  found  that  the  gonidia,  which  with  very  rare  exceptions  occur 
in  fours  upon  the  summit  of  thick  cylindrical  branch-ceUs  of  the 
mycelium,  and  are  supported  upon  short,  thick,  bristly  peduncles, 
frequently  become  cellular,  both  when  they  remain  upon  their  sup- 
'  ports  and  can  become  further  developed,  and  after  being  shaken  off 
or  withered.  This  is  effected,  in  the  first  place,  by  the  extension 
of  two  nuclear  cells  contained  in  them  (and  already  observed  by 
Woronin)  until  they  touch  eacH  other  in  the  middle  of  their  mother 
cell,  when  they  form  a  transverse  septum ;  then  in  each  of  these 
two  daughter  cells  two  new  cells  are  again  produced  in  the  same  way, 
and  extend  themselves  until  two  new  transverse  septa  are  again 
produced;  at  the  same  time  the  mother  cell  (the  original  gonidium), 
which  was  at  first  bent  and  somewhat  inclined  outwards,  becomes 
slightly  increased  in  size,  acquires  a  more  cylindrical  form,  and  erects 
itself,  so  that  all  the  four  cells  form  a  longitudinally  divided  cylin- 

*  Gksammelte  Beitrage  zur  Anatomie  und  Fhysiologie  der  Fflanze,  p.  341 ; 
Das  Geschlechtsleben  der  Fflanze  und  die  Farthenogenesis,  1860. 
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drical  body  as  a  contiiiaation  of  its  bearer.  This  basidiifonn  sup^ 
porter  likewise  grows,  and  a  transverse  septum  is  produced  also  in 
it,  which  is  sometimes  followed  in  the  lower  part  by  a  second.  This 
is  a  behaviour  not  yet  observed  in  the  true  basidia  (the  seed  mother 
cells)  of  the  Hymenomyoetse,  unless  the  Tremellaceae  be  excepted ; 
but  in  these,  again,  the  seeds  have  a  totally  different  position,  and 
indeed  it  still  remains  to  be  proved  that  they  are  truly  seeds — ^that 
is  to  say,  that  these  Tremellacese  are  truly  fruits  of  Hymenomycetse. 
This  development  of  septa  in  the  gonidia  is  not  all,  however ; 
when  they  are  left  to  their  quiet  and  undisturbed  development,  new 
pedicles  are  produced  at  the  summit  of  the  uppermost  daughter 
cells  of  each  of  these  four  gonidia  ;  and  in  these,  again,  a  daughter 
cell  is  formed,  which  grows  into  a  cylindrical  gonidium,  resembling 
the  original  gonidium,  but  more  regularly  elongated.  These  four 
gonidia  of  the  second  order  usually  soon  apply  themselves  to  each 
other  again,  and  lengthen  the  column  formed  by  their  supporter. 
From  the  summit  of  these  secondary  gonidia  (gonidium  mother 
cells),  similar  gonidia  then  again  sprout  forth,  which  behave  in  the 
same  way,  often  subsequently,  before  germination  and  whilst  still 
connected  with  the  parent  organism,  become  chambered,  but  not  un- 
frequently  remain  simple,  and  in  many  cases  do  not  lay  themselves 
together ;  so  that  the  chain-like  connexion  of  each  series  may  be 
easily  recognized.  The  development  is  not,  however,  completed  by 
the  formation  of  this  simple  chain  upon  the  original  basidium,  but 
there  is  not  unfrequently  produced  from  the  inferior  gonidia,  close 
to  the  primary  links  of  tJie  chain,  and  either  soon  after  their  com- 
plete development,  or  even  before  it,  a  second  similar  generation  of 
gonidia;  so  that  each  of  these  series  of  gonidia  represents  a  branched, 
and  not  a  simple  chain. 

If  with  this  phenomenon,  which  is  just  as  unprecedented  in  the 
seeds  of  the  Hymenomycetee  as  it  is  generally  known  in  the  goni- 
dial  forms,  we  consider  the  cameration  of  the  so-called  basidia  and 
the  development  of  the  entire  plant  beneath  the  epidermis  of  the 
living  plant  on  which  it  subsists,  without  the  recognition  of  any 
mother  cell  of  the  hymenium,  such  as  I  have  demonstrated  in  the  case 
of  Coenogonium,  and  such  as  likewise  exists,  so  far  as  I  know,  in  the 
jEcidiacese,  HymenomycetaB,  and  Ascomycetse,  these  developmental 
phenomena  certainly  furnish  no  proof  that  iMs  parasite  belongs  to 
the  BasidiomyceteB  ;  but  still  less  do  they  characterize  this  develop- 
mental stage  (which  has  been  called  Exohasidium  as  the  fruit  and 
its  gonidia)  as  the  seeds  of  a  Hymenomycetan.  It  cannot,  therefore, 
be  referred  to  the  BasidiomycetsB  unconditionally  until  further  in- 
vestigations have  shown  that  it  (probably  as  a  gonidial  form)  really 
belongs  to  a  Basidiomycetan.  The  same  doubt,  with  regard  to  the 
signification  of  the  known  organs  of  reproduction,  which  I  have 
here  raised  in  the  case  of  Exohasidium^  applies  also  to  Taphrinay  F. 
Tul.  (ExoaaeuSf  Fuckel),  which  has,  certainly  with  justice,  been  de- 
scribed by  Woronin  as  a  developmental  stage  analogous  to  Exohasi- 
dium.  Both  are  to  be  regarded  for  the  present  as  gonidial  stages, 
and  placed  among  the  ConiomycetaB. — Communicated  by  the  Author. 
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Polypterus  Lapradei,  sp.  n.,  and  Polypterus  senegaliLS. 

By  F.  Stbindachneb. 

The  author  has  discovered  that  in  the  two  species  of  Ganoid  fishes 
above  mentioned  external  branchiee  occur  when  they  are  young. 
In  his  new  species,  P.  Lapradei^  the  branchiae  persist  in  indivi- 
duals 19  inches  long.  They  consist  of  a  long,  flattened  band,  with 
fringed  edges,  very  like  the  external  branchiae  of  the  axolotls; 
there  is  a  single  one  on  each  side  behind  the  operculum,  and  it  does 
not  pass  the  posterior  margin  of  the  pectoral  fin.  In  P.  senegdlus 
this  transitory  organ  disappears  sooner,  and  is  no  longer  to  be  found 
in  specimens  measuring  3^-4  inches  in  length.  That  these  are 
respiratory  organs  has  been  proved  by  the  anatomical  investigations 
of  Prof.  Hyrtl. — Not«  by  M.  A.  Dumeril,  Comptea  RenduSy  Oct.  18, 
1869,  p.  898. 

Large  Trees  in  Australia, 

On  this  subject  the  government  director  of  the  Botanic  Garden  at 
Melbourne  furnishes  some  interesting  details,  as  follows: — "The 
marvellous  height  of  some  of  the  Australian  (and  especially  the 
Victorian)  trees  has  become  the  subject  of  closer  investigation  since 
of  late  (particularly  through  the  miners'  tracks)  easier  access  has 
been  afforded  to  the  back  gullies  of  our  mountain-system.  Some 
astounding  data,  supported  by  actual  measurements,  are  now  on 
record.  The  highest  tree  previously  known  was  a  Karri  Eucalyptus 
{Eucalyptus  colossea),  measured  by  Mr.  Pemberton  Walcott,  in  one 
of  the  delightful  glens  of  the  Warren  Eiver,  in  Western  Australia, 
where  it  rises  to  approximately  400  feet  high.  Into  the  hollow 
trunk  of  this  Karri,  tlu'ee  riders,  with  an  additional  pack-horse,  could 
enter  and  turn  in  it  without  dismounting.  At  the  desire  of  the 
writer  of  those  pages  (Dr.  Miiller),  Mr.  D.  Bogle  measured  a  fallen 
tree  of  Eucalyptus  amygdalina,  in  the  deep  recesses  of  Daudenong 
(Yictoria),  and  obtained  for  it  the  length  of  420  feet,  with  propor- 
tionate width ;  while  Mr.  G.  Klein  took  the  measurement  of  a  Eu- 
calyptus on  the  Black  Spur,  ten  miles  distant  from  Healesville,  480 

feet  high It  is  not  at  all  likely  that,  in  these  isolated  inquiries, 

chance  has  led  to  the  really  highest  trees,  which  the  most  secluded 
and  the  least  accessible  spots  may  still  conceal.  It  seems,  however, 
almost  beyond  dispute  that  the  trees  of  Australia  rival  in  length, 
though  evidently  not  in  thickness,  even  the  renowned  forest  giants 
of  California,  Sequoia  WelUngtonia,  the  highest  of  which,  as  far  as 
the  writer  is  aware,  rises,  in  their  favq^lite  haunts  at  the  Sierra 
Nevada,  to  about  450  feet ....  Thus  td4j|^S||k|g(^^  trees  the  palm 
must  be  conceded  for  elevation." — Mosstnc^i^OrSgfm,  of  the  Seasons y 
p.  367. 
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